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tl^ 

The Editorial Department of The Allahabad Farmer, the staff 
j and students of the Agricultural Institute, Allahabad, wish our 
many and valued readers in all parts of India — 


“A Tery Happy and Prosperous Hew Year.” 

■ The year that has just closed has probably had no exact 
parallel in history. It has been a year of unsettled conditions 
in every realm of human endeavour. In many respects, however, 
there have been indications of definite advances made back to 
more prosperous times. The policy of Governments to balance 
budgets and carry on in a solvent fashion should also be our in- 
dividual policy in the coming year. Standards of living must be 
brought within the compass of earning capacity. Earning capacity 
and income must be increased. 

There is, however, no room for pessimism. Shrinking incomes, 
the high cost of living, and the depression generally should not be 
used as arguments for procrastination of the things we really 
ought to set out to accomplish this coming year. In fact, now is 
the time to get in on the ground floor and to stiffen the resistance 
against the inertia of idleness. This is the year to clean up your 
doorstep, to start that backyard poultry pen, to plant out a few 
fruit trees, to beautify your surroundings, to start growing your 
own vegetables. These things will add to your experience, enjoy- 
paent, and profit. 

This is also the year in which to eliminate waste and careless- 
ness from all your activities and operations. Tour dividends 
will be manyfold the expenditure of time and labour. 

Let this year be one of intensive application of brain and 
energy to every problem that confronts us ! 


We are still pleased to say that only one adverse report has 
been received from our readers with regard to ex- 
Napier rasa. perience in growing Hapier Grass. If you have not 
heard of it, or tried it, let us send you full particulars. It is the 
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most economical grass for fodder to grow that we have as j et 
had experience with on this farm. 

* * ■ * « 

The winter season is the time to check up on your bird.s. The 
process is simple. Simply leg band your birds and 
Trap''-nesHng*‘’'’ keep a trap-nest for egg-laying. This is the only 
sure of way knowing whiok birds are boarding at 
your expense. Sample tiap-nest door-fronts can be supplied at 
12 annas each, postage extra. These can be fitted to any nest box. 

* * * * 

In this number our esteemed readers will find a note on the 
^ „ preparation of Dahi with a lactic acid-producing 

cial Dairy Pro- ferment. Dahl in this country needs no mtrociu- 
duct for India. tion. Its consumption is as old as the hills. How- 
ever, the improvement of Dahi and its commercial manufacture by 
the use of pure cultures of Lactobacillus Bulgarieus is some- 
thing new. The product is made from pure milk using the pure 
culture. We can now supply these cultures to any of our readers 
who may wish to propagate their own at the price stated in tue 
article. 

* * -s- * 

The attention of our readers is directed to the short introduc- 
tory article by Mr. W. B. Hayes on “Opportunities in 
Opportunities in Fruit-growiug.” Mr. Hayes has succinctly analysed 
rui -growing. situation. A new class of fruit-growers must 

be developed if fruit-growing is to develop and fruit products com- 
pete in the world market. Study your opportunity, and, if we can 
help you, do not hesitate to write to Mr. Hayes. We welcome 
every opportunity to he of service provided that an encyclopaedia 
of information is not requested on a reply-paid post card. 

* * * « 

With this number we welcome the addition to our advertisin» 
R.rrrvi Bcrtryl Seeds, Mussoorie (late Penny Seed 

^ ■ Store}. In securing this advertisement we are 

again endeavouring to extend the acquaintance of our readers with 
'reiiahle firms. Look over our advertisements carefully. Each 
firm is one of established repute. When you patronise oiir adver- 
tisers our reputation is at stake. We shall be glad to hear of auy 
complaints and also good service in connection with our advertise- 
ments. Our readers receive the best of attention from our adver- 
tisers. Be sure you mention The Allahabad in writing. 




The Managing Editoe, 

“ALLAHABAD FAEMBR” 

Ageicultgeal Institdxe, Allahabad. 

Dear Sir, — 

Herewith the names and addresses of four friends whom I 
have approached with regard to subscribing to The Allahahad 
Farmer. Kindly send the next number to them by V.-P.P. for Es. 2 
(net), and extend my subscription period for one year from date of 
expiration of my present subscription (free.) 

Tours truly, 

(Name in block letters) 

Full address....... 

Date.. 

(Names and addresses in block letters.) 

1 . 

2 . 
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What do you do with your copy when you have read it ? Do 
B,<»ck Numbers TOR throw it into a corner and forget about it ? Or 
of “The Allah- do you do a little social service and pass it on to a 
abad Farmer.” friend ? Or do you keep your numbers together 
and have the yearly numbers bound ? 


The subscription charge of Es, 2 per annum just about covers 
Do You Want a the cost. It does not leave us any room for free 
Cheaper Maga- copies ; it does not allow US to publish very much 
^ illustrated matter, as blocks are expensive. You 

can decidedly help us to increase the scope of our magazine by 
becoming a living part of our organization, by sending us notes on 
your observations, experiences, helpful hints, etc. You can also 
help us in our endeavour to give you the best possible by helping 
us to increase our list of subscribers in every part of India. 
During this year we definitely hope that new subscribers will 
enrol to such an extent that we will be justified in placing the 
magazine on a bi-monthly instead of a quarterly basis. We look 
forward, finally, to a monthly journal. During this year we wish 
our subscription list to at least quadruple itself. If we secure the 
response you can depend upon us to do the rest. In this number 
we are enclosing a blank with four names on it. How many of you 
will respond by filling up the same and returning to us ? 

For each four new subscribers received through your efforts 
we will automatically extend your subscription period for one 
year. 

Let us be mutually helpful. We will watch the mails for 
your response ! 


A number of young men graduated from this institution in 
December last after completing the two-year course 
Graduates. leading to the Indian Dairy Diploma given by the 
Imperial Department of Agriculture. Some of 
these men are looking for commercial openings in Dairying. If 
you know of anything or are in need of a good man for your dairy 
or farm just drop us a line. 


At the time of going to press we are pleased to say that 
there are no less than a dozen young Dairy graduates busily engag- 
ed in the commercial dairy field in India. Eeports indicate that 
their employers are satisfied with them, and that progress is being 
made by those who are working on their own. 
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Good luck in the new year and more power to them ! India 
needs men of this type who can tackle the praetieal problems of 
Agriculture and Dairying. 

^ ■ % ♦ f 

The man behind the scenes in the daily struggle against 
Nature to improve existing varieties of agricultural 
Seed-A seeds is the plant breeder. His constant work and 

^ ' results often go by unheralded and his praises 
unsung. His name is legion. 

But what good is it for old varieties to be improved and new 
varieties created if when these varieties get into general use, 
their purity cannot be maintained because of lack of the necessary 
organization? 

In Canada, in the great wheat belt, tests were made in 193!, 
at the Dominion Experimental Farm, at Locombe, Sask. Field crop 
investigations showed that out of 715 samples tested only S09 were 
found suitable for seed. One sample from Central Alberta named 
by the grower as Marquis, was found to be 60% other varieties, 
including Huron, Garnet, and Early Red Fife. Another sample 
from Northern Alberta, named by the grower as Garnet, was 
40% Marquis, 30% Huron, 20% Stanley, and 10% other kinds. 
Two other samples, named Kitchener by the growers, were 
reported to be O.K. if called Reward and Garnett, respectively. 
That is to say, the two samples were not mixed but wrongly 
named. 

Pure seed of a particular variety is difficult to recognize. 
Even highly-trained cerealists and grain experts flu d difficulty 
in recognizing varieties in the grain and in the standing crop. 

It is not surprising that a good many farmers who have not 
made a special study of the fine points, such as the shape of 
kernel and the glumes or chaff, should And themselves growing 
a mixture of several varieties that have been produced so proliflcly 
by plant breeders and would be plant-breeders. 

It is- highly desirable that at least in every province, 
if not in every district, that plots of pure-named varieties of the 
grains of the district be maintained from which the cultivator can 
secure his seed requirements. 

The growing of pure seed and the establishment of pure seed 
farms is a definite opportunity for Agricultural College graduates. 
The Department of Agriculture co-operates with progressive in- 
dividuals in this matter. We hope this good work will be con- 
tinued and expanded, 
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The Ram 
Kristina 
Missioii« 


It is interesting to note that the Ram Krishna Mission, Belur 
Math, district Howrah, have recently, in addition to 
religious and social service, extended their activi- 
ties to include the development of one of the in- 
digenous breeds of cattle — the Harriana, Missions of this kind 
can contribute a great deal to the general problem of cattle im- 
provement because of their wide contacts with the villager. It 
is hoped that their activities will receive the necessary support 
from their followers and the local government. 


- Hr, Brahamcbari has pointed out that or boiled ghee 

A New Method is poor in vitamin A, and that it is little better 

of Ghee than mustard oil in this respect. Yet boiling ghee 

manufacture. ^ somewhat universal practice in India. It is 

boiled in order to evaporate the moisture present and to increase 
the keeping quality of the The villager, however, as a rule 

does not prolong the boiling process, because he finds it profitable 
to sell the moisture and casein concealed and contained in 
ghee at ghee rates. It is desirable, however, that the ultimate 
consumer secure a good pure product Of reasonable keeping quality 
and low moisture content. 

We submit that the universal practice of boiling ghee should 
' be discouraged, and that other methods than boiling should be used 
to reduce the moisture content of kachcha ghee. 

The method that can be most easily applied is one using the 
principle of centrifugal force. In America a product called 
butter oil is widely manufactured. This butter oil product contains 
about 99'5 % pure fat, the remainder being casein and moisture. 
The butter oil is manufactured by rendering butter by heating 
it to a temperature of 160% F. and then running it through a 
Sharpies Super-centrifuge, We have tried the ordinary hand 
cream separator for this purpose, but the separation secured does 
not eliminate the required amount of moisture. 

It is not a practical suggestion to advocate that the villager 
I install super-centrifugal machines to alter kachcha ghee to pucca 

I ghee. It would, however, be practical and of commercial value to 

have centres in the larger towns and cities where kachcha ghee could 
be super-centrifuged instead of boiled in order to produce the 
pucca ghee desired by the ultimate consumer. There are certain 
established ghee exporting centres in India where it would also be 
practicable and advisable to establish the necessary plants for 
centrifuging. 

V Methods of manufacture have undergone little change 

in India during the past centuries. Modern industrial methods 
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have not entered the field as yet. The above suggestion opens 
the way for this possibiity in the future. 

. ' # ^ 

We are pleased to inform our readers that, commencing with 
the present number, we are running a series of 
Reference^on articles OH “Vegetable Culture.” The final instal- 
Vegetabie ment will provide a complete reference on vege- 

Cuiture. table culture. At the outset we should like to 

advise our readers to carefully save all their copies and have them 
bound at a later date when the articles will be completed. 

The articles are being written for us by Captain W. Sherrard- 

Smith and will be published under his jiom-cle-plume of “Sherrard.’* 
Captain Sherrard-Smith is well known as the Superintendent of 
the Government Gardens, Allahabad, and as the author of 
many practical books on Eose Culture, Chrysanthemums, the 
Making and Maintenance of Lawns, Flower and Vegetable Culture. 
Our readers will find a full-page advertisement in our advertising 
section, and, having read the books advertised, we can whole- 
heartedly recommend them to our readers. 


PUNCTUATION 

Punctuation is the art of making the divisions into sentences, 
clauses, or other divisions by points showing the relation and 
dependence of their several parts. This is a requirement essential 
to a correct and regular mode of expression. After learning the 
relative value of the points the best general rule is to place them 
where a pause would occur in speaking. The principal points, and 
rules for their use, are as follows:— 

The comma (,) is used where you would make a trifling 
pause were you speaking. This sign makes the smallest division 
of a sentence. 

The semicolon (; ) makes a longer or more distinct pause 
than a comma, and is used to divide incomplete portions of a 
sentence. 

The colon (:) marks a pause greater than a semicolon, and 
less than a period. It is used after a sentence complete in itself, 
but followed, without a conjunction, by some remark, inference, 
or explanation. 

The period (. ) is the point that marks the end of a complete 
sentence. It should also be used after every abbreviation. 

The dash ( — ) is used to denote a sudden stop, an abrupt 
change of thought, a significant pause, or to add effect to other 
points, 
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The interrogatjon (?) must be placed after every question. 

The exclamation (!) is used after every expression or 
sentence that denotes strong emotion. 

The parenthesis ( ) is used to enclose a word or sentence, 

inserted by way of comment or explanation, and which is 
independent and not a necessary connection with the rest of the 
sentence. 

The brackets [ ] are used to enclose a reference onto 

rectify a mistake. ' 

The quotation marks ( “ ”) are used to enclose borrowed 
or quoted expressions. 

_ The apostrophe ( ’ ) is used to denote that a word is contract- 
ed, or to indicate the possessive case of a noun. 

By the careful observance and interpretation of these rules 
mistakes, or a misconstruction of the intended meaning, will be 
prevented, and attention will be enforced to certain words or 
passages which may require it. 

The following effective illustration of an omission of the 
points of punctuation will be found highly amusing and 
instructive. 

An inspector had been inspecting a school and had not been 
very well pleased with the work done by the teacher. Before leav- 
ing he went to the blackboard and wrote; 

“The inspector says the teacher is an ass.” 

The teacher went to the board and added the following 
commas and pointed out the object lesson of punctuation to the 
class and also the Inspector : — 

“The inspector, says the teacher, is an ass. 


TO LET 

A quiet Retreat or Missionary School . — To let at Sonada, 
nearDarjeeling a 7- roomed two-storey House (semi-detached), fully 
furnished ; with large Vegetable Garden and Playground. Ample 
supply of water ; situated near to Main Koad and to Railway and 
■ Motors. 

Rent Rs. 840, and no taxes to pay. For sale, at Rs. 6,750. — 
Apply to R. M. ROBERTSON”, Architect, Darjeeling. 


Without fail, read and study carefully Mrs. Vaugh’s article 
To be ignorant appearing in this number on Landscaping our 
is no sin, but grounds in India,” It will interest you, it will 

to remain SO is! help you. 

Us© Clieddar cheese One© A Day 
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LAHOiOAPI^fi OUR GHOIINDS IM IHBIA 

Mrs. C. P. YAuaff. 

To most people the phrase landscape gardening has a rather 
formidable connotation. One generally expects it. to be used in 
connection with a large area or formal park or something a bit 
more grandiose than a humble cottage in the hills or bungalow on 
the plains. But the dictionary defines the word landscape as “ a 
portion of land or territory which the eye can comprehend in a 
single view, including all the objects it contains especially in its 
pictorial aspects.” The purpose of landscape gardening is to 
arrange and modify the scenery so as to produce the best aesthetic ' 
effect by the arrangement of trees and shrubbery, opening or clos- 
ing of vistas, the arrangement of roads and paths, etc. 

We must all look somewhere in our daily approach to and 
egress from our own and others’ homes and the more beautiful, 
restful and refreshing our immediate surroundings are the more 
spiritual benefit we get for our other work. We all, of course, 
appreciate our need for good food, books, etc. Most of us appreciate 
neatness in our work-rooms, school-rooms and homes. But somehow 
when it comes to the out-of-doors, our front yards, our gardens — 
well that just isn’t (for most of us) a part of us. It does not gener- 
ally express our personality but it should. It is in the or the 

sweeper’s or someone’s else domain. We make some such flimsy 
excuse as, “ Our mah' simply doesn’t know how ” and put up with 
the hit and miss flower-beds, unsightly rat and mole hills, spoiling 
our smooth yards, uumowed dry grass, irregular irrigation ditches, 
even uncovered garbage or trash piles in our vegetable gardens, 
(an eyesore to our neighbors and the passersby if not ourselves), 
thorny or cactus hedges possessing no beauty of form or flower. 

Who of us has not felt that if we had money or extra ma/is 
or an unlimited water-supply we, too, could have beautiful lawns 
or flowers ! It is the aim of this paper, to help us to see that with 
limited resources of labour, money, water, and even ideas we can ' 
aH modestly landscape our yards or compounds and express our 
personalities in our out-of-doors as well as in our drawing-rooms. 

“ Where there’s a will there’s a way ” was never truer than in 
this matter of landscaping, especially in India. We’re not handi- 
capped with the rigors of a northern winter and our labour and most 
materials are cheap. Where, then, lies the difficulty ? It is mostly 
with us. _ None of us can say we don’t care. We don’t kiioto howl 
Therein lies the trouble. To be ignorant is no sin, but to remain 
ignorant is. 

With the wealth of material in to-day’s magazines there is little 
excuse for not knowing at least the rudiments of what goes to 
make pleasant surroundings. But where does one begin ? Wo 
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must first ask ourselves a few questious. When we look from our 
windows what do we see ? A smooth yard or a bumpy oue ? — weeds ? 
Well-trimmed and well-placed shrubs ? A hodge-podge of flowers ? 
A tumble-down wall or line of servants’ q^uarters What do we 
see? Is it our neighbour’s, or our own yard? What is the impres- 
sion we get? One of space ? One of messiness? A motley array 
of ill-chosen (waZf-chosen, sometimes these terms are synonymous) 
flower colour combinations, unpruned shrubs, ragged thorny hedges, 
; or a smooth vine covered fence, arbour or wall ? What is the 
impression we want ? Order, colour, space, greenness, restfulness. 

^ We must have balance and a sense of harmony. The stiff 
.^florid cannas no longer take up the centre of attraction in the 
J centre of the lawn. The laborious carpet bedding plants adjacent 
to the front door spelling a stiff lettered W-E-L-O-O-M-E is no 
longer in good taste. The welcome is there, manyfold, in the 
colour harmonies of shrub and flower that attract our discriminating 
eyes. If we are alone on a compound, landscaping it is one thing. 
If there are close neighbours it is another. If our compound or yard 
is new, it is easier if slower to landscape. We are fortunate if 
if there are trees and shrubs to begin with, and equally fortunate 
if there are none, for then we can choose our own plantings and 
placement. No hard-and-fast rules can be made to fit all condi- 
tions. Each compound, as each bungalow, has its own individual 
problem. There are three definite angles that must be respected 
in landscaping : — 

1. The outside or approach to the house. 

2. In the yard or garden itself. 

3. Inside of the house looking out. 

For instance, a tree well placed viewed from the inside of the 
house may spoil the whole landscape picture viewed from the out- 
side and vice versa a vista beautiful from the outside of the house 
may shut out the light from an important window. 

^ _ When we decide upon the picture we wish to make, the next 

thing is to plan. We all know what kind of a room we would have 
if we got green curtains, blue pillows, and a red rug for our living 
room and yet many of us let our malis place flaming poinsettias and 
bright pink oleanders side by side — •both beautiful in form and colour 
but glaringly atrocious if in too close proximity. Few of us could 
afford a; landscape architect even if one were available. There are 
no nurserymen to whom we can appeal. So most of us have to do 
our own planning. 

A Growing Lovb OF Beauty 

It should be kept in mind, however, that a growing love of 
natural beauty is more necessary than the knowledge of how to 
create it. Before knowledge must come interest in that knowledge, 


10 


THE ALLAHABA-D EAEMBB 


You can tell the stage of development of the “ garden mind ” of 
each person by looking at his or her _ garden. No matter how 
completely the planting has been done it will need some additions 

every year. The true gardener changes “ his picture.” 

Garden authorities agree it matters not so much what you 
plant, but it does matter a great deal how you plant, if your home 
grounds are to be attractive. The object of planting shiubs and 
flowers is to cause the house to “blend’' into^ the lawn. 
horizontal-branched trees, shrubs, and perennials are needed to 
bring the house “down” and to soften the angles of the windows, 
doors, and corners and this is certainly true in India. 

Children in the family will necessitate open spaces for play. ^ 
They love the out-of-doors and should have facilities provided them 
for spending as much of their time as possible outdoors playing 
their games and enjoying the beauty and interest of the live and 
growing things that are an essential part of the garden. A chahutrci 
or cement platform enjoyed in the hot evenings on the plains in 
the hot weather can be vine-covered (for shade) and in the cold 
season furnish an ideal place for play for our children when they 
are home from school for the winter. A wide-spreading, drooping ■ 
limbed tree makes an ideal place for children’s play-houses, tea 
parties, or workers’ meeting-place. 

As one gives thought to the interests of the children the 
planning of the home grounds takes on a broader meaning. Shrubs 
and trees planted along the sides of one’s yard, generally form the 
walls of an “outdoor room.” Shade trees or vine-covered wire- 
fencing shields the grounds from the hot sun and gives privacy. 
Flower borders and lovely rose-beds provide fragrance and harmo- 
nious colours throughout most of the year. 

The coal godam and other service delivery spaces should be 
kept hidden from view by an enclosure of shrubs. The garbage 
trenching must be in an out-of-the-way place, or at least screened 
from view not only of one’s own front door, but also the next door 
neighbour’s. 

A Keason eoe Every Pbanx 

Plantings should be confined to the boundaries of property and 
covers of foundations of a house. Plants must not be planted in a 
straight line nor dotted hit and miss over a lawn. There should 
be a reason for every plant, so that if asked why you have set 
this tree or that shrub you can answer, it sets off a doorway, 
brightens a dull spot, softens the lines of the house, or in some way 
detracts attention from the less desirable spot. A planting should 
never be made without knowing something about the ultimate 
height to which it will grow* Shrubs should be grouped in infor- 
mal clumps so that as they grow they will merge together. “A 
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wreath of one Idad of shrub around a house”, someone has said, 
‘makes the house appear as if thrown into a feather bed.” It takes 
courage to remoye trees or shrubs planted by a former owner or 
even by ourselves in past years, but sometimes the removal of an 
offending shrub or shrubs is the beginning of a new kind of beauty 
impossible before. 

Too few, if any, of us are accorded the good fortune of having 
what is termed a good turf or a velvety lawn of fresh green. Our 
water-supply or perhaps more properly speaking— our salaries— 
prohibit that but most of us do not make use of the possibilities 
open to us. For the ordinary home yard (generally less than acre) 
without one extra man or one pice of outlay in seeds, water, or 
money we can see that our yards are level and attractive. An 
uprooted tree, a mole or rat hill — these things disturb the smooth- 
ness of our yards and yet in a few hours, sometimes minutes, all 
can be levelled smooth again. A blunt rake costs a rupee in the 
bazar. A good raking after a winter’s rain, or an out of season 
shower will do much to give our yards a green appearance. A 
hand sickle is very cheap, costing annas 12 to Re, 1 and ean be used 
quickly and effectively. The dry grass, after the rains, sends up 
uneven and aggravating shoots, seed heads, etc. If these are kept 
cut down to a smooth surface, the edges of the flower-beds clipped, 
seed pods removed, shrubs pruned, the yard or garden presents a 
well-eared-for, “groomed” appearance and one can more readily 
forgive it its brownish tinge. Of course, a well-groomed lawn 
cannot have odd bits of stone, a brick or so, broken twigs, yellow 
papaya branches and leaves lying about. It seems superfluous to 
mention these things, and yet ! 

The principles of good composition demand that a picture shall 
have unity which means that the eye is carried around the various 
parts of it into a single composition. Trees help to do this. Large 
trees on a lawn cause the lawn to look smaller; often small trees 
or ti’ee-like shrubs are more suitable. 

A “ point of interest ” in the grounds is essential. In a room it 
may be a couch or the fireplace. . In a garden it may be a bird bath, 
an arch, a rookery, a “ blue and gold ’’ spot, a rose garden, a stone 
seat, a gay parasol, a pool. One or two of these is suffioient. Acces- 
sories should be adjuncts of the garden and not disturbing elements. 
Arches are inviting to one’s curiosity to see what lies beyond. 

Variety is the spice of the garden. Most people chosing 
shrubs fear variety. Plantings of one variety have no abiding 
interest. The lay-out of the plants should be such that the 
individuality of each plant is not lost. A few shrubs should be 
given space enough so they may develop naturally and serve as 
points of interest, 
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Eecoed Keeping 

Don’t try to fight Nature by growing those things not at home 
in your soil and climate. The wise gardener relegates novelties 
and untried plants to beds by themselves or tucks them in among 
the true and tried reliable plants. Forethought and careful 
selection will secure blossoms for every month and season from the 
rains through the hot days of the dry season. Inquire and record 
the names of shrubs and perennials as they come into bloom so 
that you may hnow which you like and which would serve some 
definite purpose in your planting. 

Individuality, but not freakishness, is a desired quality of 
good planting. Copying the plantings of one’s neighbours (no 
matter how beautiful] results in monotony. Gardens are significant 
of refinement and cannot be made by the gross. 

Often it is necessary to use some fast-growing material for 
temporary effect while the permanent plantings are attaining suffi- 
cient size to fill the space allotted them. A row of servants’ 
quarters or a village can be screened permanently by a tall hedge 
of coronda.^ but a quick-growing, yellow trumpet vine, railway 
creeper, or morning glory type of vine can be used for temporary 
covering ; a clump of feathery bamboos, poinsetlias, banana plants — 
all these are fairly quick in growth. Castor beaus or the tall 
growing zinnias, hollyhocks and cosmos give height in a short 
time. 

All this in general. These who are specially interested 
may get practical suggestions and helps from the following : — 

1. Booklets on 

Practical Hints on Flower and Vegetable Culture in 
India ; Making and Maintenance of Lawns in India ; 
Chrysanthemum Culture in India. 

All by Captain W. Sherrard-Smith, Alfred Park, rkllaha- i 
bad. Ee. 1-0-0 per book. 

2. Gardening in India, Percy Lancaster, Es. 5. 

This a very worthwhile, comprehensive book. 

3. The Amateurs’ Vegetable and Flower Gardening : 

W. Wallace Johnstone, Es. 4-8-0. 


The research laboratories of the Dry Milk Company, Bain- 
bridge, N. Y. report a practical method of irradiating milk to give 
it a high anti-ricket value. The method involves the use of high 
electrical frequencies for very short periods, allowing largi.^ quan- 
tites of milk to be treated economically and quickly. 
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OPPORTUNITIES W FeUIT-GROWING# 

W. B. Hates, M. 8c., Horticulturist, Allahabab 
Agricultural Institute. 

There are many signs of increasing interest in fruit-growing 
in this country, and these are to be welcomed and encouraged. 
This agricultural industry has too long lain dormant, neglected 
alike hy the public and the agricultural departments. The possibi- 
iities of improvement and expansion are almost unlimited, and, if 
taken advantage of, will result in great benefit both to the intelli- 
gent grower and to the consuming public. 

One basic difficulty with Indian agriculture to-day is that 
• while the average farmer has a very small acreage he grows crops 
suited to large-scale operations. The grains may give a compara- 
tively high yield per man where land is plentiful, but they give a 
small yield per acre. More intensive crops are needed, especially 
in India where the population is so dense. Fruits and vegetables 
are such crops. Hnder the most favourable conditions in each 
case it is estimated that more food can be produced from one 
acre of bananas or plantains than from any other crop, sweet 
potatoes ranking second. If India would use fruits and vegetables 
more largely in place of wheat and rice the necessary food would 
be grown on less acreage, leaving more for such crops as cotton 
and for export crops, thus raising the level of prosperity. Simi- 
larly, the intelligent farmer with land suitable to fruits and 
vegetables can secure a larger income per acre in this way. 

A Hecessitt. 

It is also generally recognised that fruits and vegetables are a 
necessary part of a balanced diet. They furnish the necessary 
mineral salts and acids. Most fruits and some vegetables are 
' valuable sources of the vitamines, citrus fruits, and tomatoes 
being especially rich. It is fortunate that such healthful foods 
are also attractive to the eye and to the palate. Nevertheless, the 
average citizen of an Indian city eats all too little of either fruit 
or vegetables,' while these are practically unknown to most villagers 
for most of the year. One reason for this is the failure to under- 
stand their value ; another is the lack of a steady supply at low 
prices, due to inefficient production. Now that the public is begin- 
ing to appreciate the value of fruits, measures should be taken to 
improve production. 

There is little hope of improvement as long as . the fruit in- 
dustry is left entirely in the hands of the castes whose hereditary 
occupation it is. These people are poor and uneducated and unwill- 
ing to change from ancestral practices. The author was once 

~ ~~ ~~ * The Piower, Nov. 26tA, 1932. 
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told by sucb a man that whateyer he knew of horticalture he had 
learned in one life-time, whereas the caste man had the knowledge 
of many generations. In Western countries the fruit farmers are 
one of the most intelligent and progressive classes of farmers.^ A 
similar class must be developed in India if fruit-growing is to 
progress as it should. 

Fruit-growing needs, and naturally attracts, men of unusual 
intelligence. As pointed out by Dr. J. M. Williams in his book, ‘‘The 
Expansion of Eural Life”, “ Successful fruit-growing requires un- 
usual knowledge, skill, accuracy, and thoroughness . . . . in produc- 
tion and marketing. .... (The fruit-grow«) must be a high type of- 
business manager and must himself be skilled in every phase of the 
art of fruitgrowing.” Such men are secured, not only because of the 
larger returns that are possible, compared with other types of farm- 
ing; but, in the words of Dr. Williams, because, “In the first place, 
it is one of the most pleasant of agricultural industries.” 

Intelligent Practice. 

The need for more intelligent practice in fruit-growing in 
India is apparent to one who makes a study of the question. 
Large numbers of varieties are grown of such fruits as the mango, 
many of them of very inferior quality. About 15,000 growers 
in California produce about 40,000,000 boxes of citrus fruits a 
year, but this is limited to two varieties of orange, two of lemon, 
and one of pomelo. Thus only the best varieties are grown, and 
the product is standard and dependable. Again, India grows 
many seedling trees, of no named variety, and of varying quality 
and production. A later article will go into more detail in some of 
the problems which are facing Indian fruit-growing, and which 
demand intelligent solutions. 

The experience of other countries indicates that larger 
orchards are necessary to justify the expenditure for the needed 
tools and implements and the employment of specialists. Most 
Indian fruit gardens are entirely too small to be managed efficiently. 
Here is an opportunity for the investment of capital in such a 
way as will bring in a good income over a long period of years, 
and at the same time serve the country. 

Equally obvious is the need for better marketing, and the 
opportunity to avoid waste. This will work to the advantage of both 
producer and consumer. The amount of fruit which is spoiled as 
a result of careless handling is appalling. Another large loss 
occurs due to glutted markets. The problems here are difficult, 
and demand a high type of intelligence. 

An appeal was recently made by the Director of Agriculture, 
IT. P., for the formation of a Fruit-growers’ Association. It is 
to be hoped that those iqtefested will respond, 
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Preparation op Marmalade 
A, D. Chand, P. Ag., J. a. V, 

Marmalade is a clear 
peel are suspended. 

Kind of Marmalades. — Sweet marmalade is usually made 
from the sweet varieties of oranges. It is very much relished 
by Americans. 

i English marmalade is rather bitter in taste and is made 
from a sour variety of orange. Similar marmalades may be made 
from sour lemon, sweet lemon, pomelo, grape fruit, khatta and 
kumquat. 

Suitability of Fruits for Marmalade. — Marmalade, like jelly, 
is made from fruits containing desirable amounts of acid and 
pectin. The above mentioned fruits produce good marmalade 
separately, but the best results have been obtained by mixing 
three parts of orange and one part of khatta juices ; equal weights 
. oi kumquat and orange juice produce a very pleasing marmalade. 

Preparation of Slices. — A band of rind two-inches or so 
wide may be cut from some of the fruits, according to requirement, 
around their greatest circumference, and cut into jg of-an- 
inch thick and one or two-inch long shreds. These slices are 
boiled until soft and drained. 

Preparation of Juice. — The fruits are cut into pieces, boiled 
until soft, and the juice is drained through a cloth bag, as in 
jelly-making. 

Process of Preparing Marmalade.— A.n eqxiSiX&.vaQ\iVLt oi mgax 
is added to the juice when it starts boiling, in order to get it 
^ readily dissolved. The cooking is continued, and near the end 
point l-lb. of prepared slices of rind are added to every -Slbs. of 
juice taken. The end point is determined as in jelly-making, 
which is 218to 220« E. 

Before pouring the marmalade into the containers it should 
be partially cooled to avoid the slices of peels from floating on 
the surface. 


in which thin slices of fruit or 


Preparation op Tomato Sauce. 

Preparation of Tomato Pulp.— The fully ripe red tomatoes are 
sorted, washed, cored, and placed in boiling water for five minutes, 
and then peeled off and smashed. 
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EeCIPS“ 

Whole peeled tomatoes 
Chopped onions 
Chopped garlic 
Salt 

Sugar (brown) ... 
Vinegar 
Ked pepper 
Whole all-spice 
Cinnamon (ground) 
Whole cloves 
Ginger (ground) 
Mustard (ground) 


241bs. 

IJibs. 

2 cloves. 

7 ounces. 
l|lbs. 

[libs. 

I tablespoonful. 

1 tablespoonful. 

2 tablespoonsful. 
1 tablespoonful. 

1 teaspoonful. 

I teaspoonful. 

Process of Preparing Tomato Sauce.— TII clq chopped onions, 
garlic, chillies, mustard, and brown sugar are added to the pulp, 
directly, and the spices are tied in a cheese cloth bag and placed 
in the boiling pulp. The cooking is continued until the desirable 
consistency is acquired. The vinegar is then added, and the 
product is brought to the boiling point, removed from the fire and 
poured into the wide mouth containers, because of the large pieces 
present in the sauce. Then seal it if required to be kept long. 

Pjrepakation op Ketchup or Catsup. 

The tomatoes should be of intense red colour, meaty, and not 
watery in texture. They should have enough acidity and rich 
tomato flavour. The green tomatoes should not be used, because 
the green pigment of tomatoes turns brownish-red during cooking 
and greatly reduces the intensity of the natural colour and the 
quality. 

Preparation ofPulp.—Tne tomatoes are sorted, cored, washed, 
crushed, and then boiled until they become quite soft. The pulp 
is rubbed through a copper wire seive to remove the seeds and skin. 
Eeoipe — 


Tomato pulp 
Chopjoed onions 
Chopped garlic 
Sugar 
Salt 

Vinegar 
Allspice ... 
Cinnamon (ground) 
Whole clove ... 
Nutmeg (ground) 
Eed pepper ... 
Ginger 

Whole mace ... 


241bs. 

|lb. 

1 clove, 
lllb. 

5 ounces. 

Jilbs. 

1 tablespoonful. 

3 tablespoonsful. 
1 tablespoonful. 

1 tablespoonful. 

1 tablospoonful. 

1 teaspoonful. 

1 teaspoonful. 


HOETICUIiTURAL PEODUOTS 
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Process of Preparing Ketchup.—VyLi all the spices, chopped 
onion, _ garlic, and pepper in a small oheese-cloth hag ; tie it and 
place it in the boiling tomato pulp. Concentrate the pulp by boil- 
ing lapialy, and stirring occasionally to blend the ingredients and 
to avoid burning. The cooking is continued until about 81bs. 
product is left. 

The sugar and salt are dissolved in the vinegar, and, after 
removing the bag of spices, it is added to the finished product. 
The ketchup is then boiled for about five minutes and stirred 
thoroughly to blend the ingredients. After cooling to a certain 
extent it is poured into the small mouth bottles and corked, 
it is to be kept for a long time the bottles should be sealed. 

fTo be continued.) 


The common ovrl is one of nature’s most effective controls for 
mice. Owls render the farmer a great service in helping him keep 
these pests under control, a fact which he ail too seldom recognizes. 


The Iowa Engineering Experiment Station is working out 
" ' mathematical laws which will enable the calculation of the “life 
expectancy” of various kinds of machinery. The equations are 
based on a vast amount of data, somewhat similar to methods used 
by life insurance companies to predict the life expectancy of differ- 
ent groups of human beings. These new formulae will enable 
cost accountants to make more accurate estimates of the probable 
useful life of various machines than have hitherto been possible.. 


The most recent report of the Director of the Bureau of 
Animal Industry of the Philippine Islands gives the total livestock 
population of the Islands for the year ending December 31, 1930 
as 6,952,155 distributed as follows; — 

Carabaos (water buffaloes) ... 2,031,301 

Cattle ... ... ... 1,217,928 

Horses ... ... ... 344,448 

Hogs ... ... : ... 2,774,758 

Goats ... ... ... 455,700 

Sheep ... ■ ... ... 128,020 
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VITAMIN VALUE OF KAGHOHA GHEE. 


B. B. Brahmachaei, D. P. H., 


Director, Bengal Public Health Laboratory. 


From my study on rats I have shown in the paper on The 
Vitamin Talue of the Food Fats of Bengal, published in the hiclian 


Medical Gazette, vol, 4XVII, No. 7 July, 1942, pp 309 — 318, that 


ItiQ pucca or boiled ghee is poor in vitamin A, being little better in 
this respect than the mustard oil, i.e., the expressed oil of mustard. 
I have also stated in the same article that the kachedia ghee, being 
practically rancid butter, may be equivalent to butter in tli 
vitamin value. After this I owed it to the public to pul to tesi, 
the latter problem, and in this article I submit the results of iTiy 
investigation on it. 

2. Basal Diet . — In this experiment, as in the preceding one, 
the basal diet was the same as that of Drummond and Coward 
(1920;, only omitting orange juice and using Merck’s soluble starch 


in place of rice ', the salt mixture was also as before that of Mc- 


Collem and Simmonds (1918 . The casein was thoroughly soxletted 


with petroleum ether and dried at 120®C to eliminate the little milk 
fat and to destroy completely any trace of vitamin A that might 
have been left in it. The diet thus consisted of— 


Casein 


Starch 


Fat 

Yeast 

Salt mixture 


1 ‘ 


3. AMifs.— The fat for the test animals was, of course, the 
kachcha ghee. For control two rats had butter fat, i.e., milk fat 
melted out of butter on the water bath, and three other ruts had 
mustard oil instead of the ghee. 

4, Eats experimented upon were nine in number, seven of one 
litter born on the 23rd May last, and two of another litter born on 
the 15th of the same month. All the five control animals were el 
first litter ; two of them were placed on butter fat diet on the 23rd 
June, j.e., when they were just one mouth old, the other tlireo .tn 
the ^mustard oil diet ou the 7th July, three weeks later. Of 
the foui test animals, t.e., those kept on iXio ghee diet, two of ihi* 
second litter were taken up on the 23rd June and the two of liu^ 
fiist utter on 30Lh June j they were all about five weeks ohl The 
starting weights of the two rats on butter fat were 4l) granums 

each of those on ghee 50 grammes each, and of those ou "mustajd 
oil 70 grammes. 
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5. Procedure . — Our object was not (quantitative, e,e., assaying 
of the actual amount of the vitamin in the test fat. All that we 
wanted to see was the gross effect of its concentration in the fat 
on the growth of the animals. 8o I did not devitamise the animals, 
this time,^ by putting them on lard for the fat as preparatory to 
the experiment. Instead I proceeded straight by placing the 
animals from the very beginning on the different fats, viz., the 
kachcha ghee, VaQ butter fat and the mustard oil. The departure, 
though taking away from the quantitative value which was not 
aimed at, made the condition more natural, i.e., as might actually 
obtain with the dietary of the people. The effect on growth oli- 
served under this condition is what might be more reasonably 

" extended to that on the human subjects than what could be got on 
animals prepared by artificial avitamosis. The rats on the butter 
fat as well as those on the ghee were kept in pairs ; those on 
mustard oil were all female. 

6. Eesult will be evident from a glance at the followino- 
table:— 


Fat 

given. 

j 

Rat. 

Date of Birth- j 

Date of Start- 
ing tlie Ex- 
periment. 

4 

5 

6 

Wei 

7 

ght in grammes at the end 
of each week. 

8 9 10 a 12 13 U 

15 

17 

Butter 

Male 

23-5 

23-6 

40 

60 

90 

100 

110 

120 

140 

160 160 150 

150 

150 

150 

Ghee 

- 

15-5 

23-6 


50 

60 

80 

90 

80 

100 

110 120 

130 

140 

150 

m ^ 

Ghee 

n 

23-5 

30-6 


50 

80 

90 

80 

no 

120 

120 140 : 

145 

150 

150 150 

Butter 

Female 

23-5 

23-6 

40 

51) 

80 

90 

90 

100 

120 

140 170» 

. * 

• • 

. » 

. • 

Ghee 

> 5 

15-5 

23-6 


50 

60 

90 

100 

90 

110 

120 no M 


died . . 

. » 

Ghee 


■23-5 

30-6 


50 

80 

90 

80 

100 

110 

120 140 ; 

130 

140 

150 

160 

Mustard 

Female 

23-5 

1D7 

•• 

.. 

.. 

70 

40 

60 

50 

50 60 

50 

50 

50 

50 

Oil 

} j 

» 



•• 


70 

50 

60 

50 

50 60 

60 

70 

60 

60 

Oil 

> j 


>> 


•• 

•• 

70 

50 

60 

50 

60 60 

70 

70 

60 

60 


^ brougM iortJi litters. 


(1) The three rats on mustard oil ceased to grow, and, after 
being on it for ten weeks, began to show sign of xerophthalmia. So 
the mustard oil, as well as the basal di(;t containing it, had little 
vitamin in it. 

(2) The growth on the butter fat was the same as in the 
previous experiment referred to in the first paragraph. It proceed- 
ed vigorously till the i2th August when the animal reached its 

tTse Cheddar Cheese once a Day. 
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maximum weight at 160 grammes ; this was at the age of about 
eleven weeks and after it had been on the butter fat for seven 
weeks. The female rat attained to 1.70 grammes by the 19th 
August, in course of eight weeks under the butter, the 

excessive weight being due to pregnancy, it gave birth to a litter 
the next week and dropped to 140 grammes and continued healthy 
but was thrown out of the experiment. 

(3) All the four animals on the ghee grew in size and weight. 
One of the female rats became pregnant and weighed 130 grammes 
on the 12th August, gave birth to a litter of five young ones on the 
18th, but died on the 3rd of the next month. The growth, too, of 
these rats compared to that of the two butter-fed ones was less 
vigorous, their weights kept at a low level and it took about four 
weeks more for the three survivors to attain to the full weight. 
Their weight at the full growth, however, is the same as that of 
the butter-fed ones. 

7. Conclusion. — As the ghee diet promoted growth it contain- 
ed vitamin A. As the basal diet did not contain vitamin it must 
have been in the ghee itself. As the growth was decidedly slower 
under the ghee than under the butter fat the amount of the vita- 
min in ghee was evidently smaller than that in the butter fat. 
Still it was sufficient to carry through the growth ultimately to 
the full weight. So unlike the boiled yAee, the hachcha ghee is 
fairly rich in vitamin if not quite equivalent to the butter fat. 

Eeperences. 

Brahmachari, B, B. (ly 2) ... Indian Medical Gazette., vol 

4 X VII, pp. 309— 318. 

Drummond, J. C. and 

Coward, K. 'H. (1910) ... Biochemical Journal, vol. 

XIY, p. 661. 

McCollem and Simmonds (1918) ... Journal Biological Chemis- 

try, vol. II, pp. 33, 55, 104. 

Malaria still takes some 2,000,000 lives throughout the world 
every year. 


_ A recent achievement of the Department of Chemistry of the 
University of the Philippines is the production of cheese from 
coconut milk. 


The Philippine Islands form an archipelago consisting of 
over 7,000 islands w ith a total area of 114,000 square miles, and 
having a human population of about 12,000,000. 
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USE CHEESE OHGE A DAY 

‘’To consume at least two pounds 'of cheese per person per 
month and as much more as we can sensibly dispose of.” 

This pledge was signed by every member at a recent farmers’ 
meeting in the U. S. A. All over the State of Wisconsin ways 
and means are b(3iug discussed as to the best method of increasing 
the consumption ot dairy products, and thus bringing prices back 
to a profitable basis. 

How can the consumption of cheese be increased? In India ! 
We home-makers can serve cheese in some from every day. 
If we use it at different meals, serve it in various ways, the family 
will not tire of it, but will form the habit of eating and enjoying 
more of this healthful, nutritious farm product. 

Cheese is a concentrated food, one of the valuable things put 
up in a small package. A piece of cheese, two inches square and 
one-third of-an-inch thick, is equal in food- value to a pound of beef. 

Cheese should be kept on hand, not purchased in small 
quantities. Cheese can be bought in so many forms and sizes— 
soft cottage cheese, cream cheese, cheddar cheese, etc. 

No bit of cheese need eAmr be wasted. It is all food, except 
for a thin rind. Mold may be prevented by keeping it in a cool 
place exposed to the light ; near the pantry window is a good 
place. Evaporation is prevented by the use of paraffine. 

When you cut off a week’s supply from the large cheese treat 
the cut surface Just as you do the top of your jelly ; shut the air 
out by pouring hot paraffine over it, it does not dry out unless 
the paraffine is broken. 

The week’s supply can be wrapped in paraffined paper, and 
^ will be softer and of better flavour if kept at room temperature, 

^ V How can cheese be used ? It may be eaten for breakfast in 
place of bacon, sausage, or eggs, as it can be cut and served in a 
I, jiffy when you are hurrying to get the children fed and at school 

^ in time on a cold winter morning. Wrapped in oiled paper, you 
can tuck it away for the noon luuch at school. Some families 
have become so accustomed to eating cheese with oatmeal or whole 
grain wheat that these cooked breakfast foods do not taste right 
unless cheese is eaten with them. 

After eating heavy meat dinners during the winter we will 
feel much better as spring comes on if we occasionally substitute 
a cheese dish for the meat ordinarily served at noon. This may 
r he maccaroni and cheese, or a potato and cheese dish. The latter 
may he made as follows : — 


1 
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A Potato and Cheese Dish. 

Foi’ every six medium-sized, potatoes, pared and cubed, add 
one small ouion finely chopped. Cover ■with boiling salted water 
and cook for seven minutes. Drain, put in a buttered baking dish, 
and pour over two cups of white sauce to which has been added 
half-a-pound of grated cheese. Season to taste, and bake an hour 
in a hot oven until the potatoes are soft, dhe onion may be 
omitted and chopped pimento added to the white sauce. 

To make white or cream sauce used in so many dishes and on 
vegetables heat two tablespoons of butter until bubbling hot, but 
not brown. Stir in two tablespoons of fiour, add one cup of milk, 
one half tea spoon of salt and a dash of paprika or pepper. Cook 
and stir until smooth. 

Whenever directions call for grated cheese try using the 
food chopper instead. Cut the cheese in strips, and use the 
medium coarse knife. This takes but a few minutes, while grating 
always seems a tiresome job. 

Maecaroni and cheese is, a satisfying dish. A good recipe is 
as follows : — , 

2 cups maccaroni, in small pieces. 

4 tablespoons flour. 

4 tablespoons butter. 

2 cups milk. 

J lb. Cheddar cheese. 

1 teaspoonful salt. 

Cook the maccaroni or spaghetti in two quarts of boiling salted 
water until tender. Drain in a strainer and pour cold water over 
it to prevent the pieces from sticking together. Make a sauce 
with the flour, butter, milk, and salt. Grate over the top of the 
dish. • 

Place the maccaroni in a buttered baking dish in alternate 
layers with the cheese sauce. Scatter the extra grated cheese 
over the top with buttered bread crumbs. Bake until the sauce 
and maccaroni are hot through and the crumbs are brown. 


The United States Bureau of Animal Industry estimates that 
throughout the United States there is only one veterinarian for 
every 19,000 domestic animals. There are eleven veterinary 
colleges with a total enrolment of about 1,000 students. 


In Russia, where the care of livestock has been neglected in 
the past, it is reported that the Soviet Government announce that 
they intend to establish 14 modern veterinary eollcgos and 07 
veterinary research stations and expect some 6,000 students to 
take veterinary courses, 
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THE AMERICAN FARMER’S PLIGHT. 




C. N. Weisiger. 

If it is true that misery loves compauy the Indian farmer 
should be so iiewhat comforted by the condition of his American 
contemporary, who is, according to a recent article in the New 
York Times^% facing the most serious crisis in that nation’s agri- 
cultural history. A staggering array of figures reveals that 
between 1920 and 1930 more than four and one-half lakhs of farm 
owners lost their farms, farm property values decreased by 
Es. 8,000 crores, and tenancy increased by two lakhs. 

In popular belief America is the wealthiest nation in the 
world with little or no economic difidculties, has a greater hoard of 
gold than any other country, and is squeezing Europe for war 
debts in order that she may add to her swollen coffers at the ex- 
pense of debtor nations. Eut this is not the case. The present 
depression has thrown more than one crore of labourers out of 
work, and the backbone industry of the nation, agriculture, is 
confronted by financial catastrophe. 

Eor is the present world-wide crisis more than partly to 
blame. The figures show that the year 1919 saw the peak of agri- 
cultural production in the United States, and that since that time 
the farmer’s position has grown steadily worse. It is now suspect- 
ed that the industrial depression has its roots in the agricultural 
collapse. How large a part the cultivator played in the economic 
life of the country is shown by the fact that ‘‘ the farmers supplied 
one- tenth of the manufactured products of the nation, one-eighth 
of the freight tonnage of the railroad systems, one-half of the 
exports, one-fifth of the nation’s tangible wealth, and one-fifth of 
the cost of government.” 

The article goes on to say: “ This giant activity in American 
life, directly affecting fully one-third of its population and in- 
directly the entire country, is to-day prostrate. The most super- 
ficial study of the statistics reveals that while industry reached 
a new peak of prosperity between 1:<20 and 19i9 the farmer met 
with one financial set-back after another ; that he was becoming 
poorer and poorer ; that the disaster of 1920 was followed by an 
even greater financial catastrophe in 1930. That story can be 
told simply and graphically by considering the ease of Ole Swan- 
son— a case that is not unlike that of hundreds of thousands of 
other farmers. 

“ By 1912 Ole, then 35 years old and a renter, had accumu- 
lated Rs. 8,000, in cash, two teams of horses, a reasonable supply 
of implements, a few brood sows, and some cattle. .He decided to 
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tray his deceased father’s farm of 160 acres in bouthern Minnesota 
.for Rs. 80,000. He paid Es. 8,000 in cash, gave a second tnortgage 
to the estate of Rs. 32,000 and a first mortgage to an insurance 

company of Rs. 40,000. . , ,i ■> 

Between 1912 and 1920, because of exceptional tlmtt ami 
competence, Ole was able to pay off the entire second mortgage of 
Rs. 32,000, besides improving his barns, adding more cattle to his 
herd, increasing his equipment, building a porch to iiis home, and 
making other improvements as well as buying furniture, rugs and 
books, and giving his children an adequate education. 

“ But between 1920 and 1928 Ole found that his expenses, 
because of the industrial prosperity, were increasing. He had to 
pay more and more for labour and for goods. On the other hand, 
because of the drop in agricultural prices his income was con- 
stantly falling. So in these years he was unable to amortize his 
remaining mortgage of Rs. 40,000, and, moreover, found that his 
standard of living was rapidly declining. By 1925 his net income 
for his personal labour had fallen to less than Rs. 1,600 atuiually. 
His 18-year-old daughter, who had become employed in town us a 
tj'pist, with no experience whatever and without invested ca25ital, 
was earning Rs. 240 a month. (All money figures are converted 
from dollars into rupees at the present rate of exchange, or approxi- 
mately four rupees to the dollar. It must be remembered that 
Rs. 240 in the United States will not purchase nearly _ as numb in 
staple commodities as the same amount of mone}’' in India), or 
nearly Rs. 3,200 yearly, almost twice as much as Ole was earning 
for his labour during that period. 

“ In 1929 Ole was unable to meet a total interest of Rs. 2,400 
and taxes of Rs. 1,200 and was compelled to give the insurauee 
company, holding his mortgage, a chattel mortgage for the interest 
debt, in 1930 he was compelled to give an even larger chattel 
mortgage. 

“ In 1931 his gross income was insufficient to meet either 
taxes or interest, and the insurance company, now having failed to 
get interest for three years, foreclosed the mortgage in the 
apring of 1932. Ole, at the age of 55, was again a renter on his 
father’s farm — the farm upon whicli ho had been born and on 
which he had laboured for a quarter of-a-century ; having lost his 
entire equity of Rs. 40,000 he was loft carrying a burdensome 
chattel mortgage. 

“ Ole’s career exemplifies the trend of American agriculture 
to-day. Rot all the farmers have been foreclosed, but all are carry- 
ing heavy burdens.” 

Of the many possible causes of this situation two stand out 
as being the most important. The first is that the American 
farmer finds himself uuahle to compete with the produce of newly- 
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“UP FHOi POVERTlf IN eURAL INDIA.” 

D. Spencer Hatch^ B. So., M. Sc., Ph. D. 

Directing Rural Demonstration, Travancore and Oochiu District. The book contains 
204 pages. Pablislied by Oxford University Press, i ’rice, Hs. 2-4-0. 

One of the most welcome and practical helps for rural workers 
in India is the recent book entitled “IJp Prom Poverty in Rural 
India,” by D. Spencer Hatch, B. Sc., M. Sc., Ph. D, of Trivandrum, 
Travancore, S. India. This book is a treatise on Rural Reoon- 
truotion, the most “talked about” subject of the present day. But 
the contents of the book are not just talk or theory, but are drawn 
from sixteen years of experience in the field of Hural Reconstruc- 
tion among the poorest classes of people in India as demonstrated 
in a Rural Reconstruction Unit at Martandam, Travancore State, 
S. India. In other words, here is a book telling in simple but 
effective language about a “Rural Reconstruction Unit” in action. 
No longer can we rural workers sit idly by saying that we have 
no guide for proceeding with rural work, or that no demonstration 
has been made in this field, for here it is before us. It reads 
like a novel but tells us of a splendid piece of work well done. 
All we need to do to is read it to get the thrilling story of how 
the poorest of the poor are being helped to hotter things through 
self-help with intimate, expert counsel.” 

Let us look at some of the fundamental principles laid down 
in this discussion. First of all, we are told that “The Indian 
villager is not much benefited unless he is helped simultaneously in 
very phase of his life, and in regard to every relationship that he 
bears to others.” The work at Martandam, therefore, is compre- 
hensive, helping to benefit all members of rural families, male and 
female, young and old, different castes and religions, in all phases 
of their to life-physical, mental, spiritual, social, and economic. 

We find that an effort is made to help improve every local 
product — one by one — and then to help market it. As, for example, 
poultry-raising is encouraged through breeding for the produc- 
tion of a hen that will produce larger eggs and a greater 
number than the country hen. Then after the desired egg is 
produced there is the co-operative effort to market the product 
so that the villager gets a reasonable price for his product. 

Again as another illustration the villagers were producing 
a kind of sugar from the juice of the toddy palm; hut, as they 
were making it, it was so full of dirt and impurities that they had 
to accept a low price for it. Through the Bemonstrutiou Centre 
at Martandam this product is being prepared under careful 
supervision, SO that it is turned into a delicious sanitary and 
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desirable product wbicb is being sold co-operatively through the 
Centre with profit to the producers. 

Thus we see that each vocation of the local area has its 
product, which through the Centre is improved, and then the people, 
through co-operative effort and the help of the Centre, is put 
on the market so that the producers receive reasonable prices for 
the same. 

We are constantly reminded of the aim in all this endeavour 
which is not to do the thing for villagers, but “that the people 
themselves shall know how to do all this.” The co-operative 
principle obtains throughout, in that the Centre helps to build up, 
in the various villages of the area, co-operative societies and clubs 
and enables them to market their produce as is to the advantage 
of these village organizations or individuals. This is another 
of the important principles laid down in this book. 

Games and play come in for their share of encouragement. 
Education through night schools, libraries, extension efforts, etc., 
also receive great emphasis. Agricultural exhibits, dramas, and 
other activities are used for the purpose of educating the public 
to better things. 

In these days of economy and shortage of funds it is a great 
encouragement to know that such an extensive programme can be 
carried on with a small budget. Reading the book might give 
a clue to solving the difficult financial problems of Missions during 
these strenuous times. The fact that local organizations in one 
hundred villages of Travancore and Cochin are directed by volun- 
teers and honorary workers in itself is a testimony to the 
effectiveness of a system of training for leadership which should 
be a great encouragement to all rut al workers. 

Another most encouraging feature of the Martandam pro- 
gramme is that the matter of training has not been confined to 
the local area. Since 1928 a Summer Training School of six weeks’ 
duration has been organized which from twenty-five to seventy- 
five students have attended. These students have been drawn 
from all parts of India as well as Bilrma and Ceylon. Thus the 
spirit which prevails in this comprehensive programme of Martan- 
dam can be extended to other rural workers in other parts of India. 
They have the privilege of studying the programme right on the 
grounds and can get first-hand experience and see the work going 
on right before their eyes. What could be more practical or help- 
ful to those who wish to enter this field of endeavour ? Thus this 
has come to be an All-India Training School and seems to be one 
of the finest services in the work of the Martandam “ Rural Re- 
construction Unit,” 

A, S. B, Miller, 
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THI IMPROVEilNT OF O0ATS IN THE UNITED PBOYINCES 

A Note on the work done for year 1921-32. 


I.D.D. 


By A. E. Slater, B.S.A. and Sirdar Singh Bhatia, 
Introduction.— kn application from Dr, A. E. Slater to the 


Imperial Council of Agricultural Research for sanction of a grant 
of Es. 40,000 (Rs. 15,000 non-recurring and Rs. 25,000 recurring 
spread over five years) for a revised scheme for the improveaient 
of goats in the United Provinces was submitted in 1931 and con- 
sidered by the . Imperial Council which, on June 6th, ^ voted to 
approve a non-recurring grant of Rs. 7,000 and a recurring grant 
of Es. 25,000 spread over five years. 

The Local Government of the United Provinces made a non- 
recurring grant of Rs. 2,500 for main goat shed and kidding pens. 

'1 he balance of Rs. 5,500 non-recurring was provided by the 
Mission Poultry Farm by the provision of a house for the assistant 
manager, an office, dairy and godown, and quarters for four 
herdsmen. 

Lines q/i?cseaJ*cA.— The project calls for four lines of re- 
search : — 

Selective breeding of the best Jumna-Paris by means of 
recorded milk yields and progeny tests. 

Selective breeding of the best Bar-biri by means of 
recorded milk yields and progeny tests. 
Experimentation with the acclimitization of imported 
Toggenburg goats, to test their suitability for Indian 
conditions, and to determine whether they will repro- 
duce themselves pure in India without serious loss 
of vigour. 

Recorded milk yields and progeny tests as in (a), (5) and (c) : — 

The Plant, (a) Land . — About 6| acres of land, which has been 
fenced with stock-fencing out of Imperial Council 
Grant, have been provided by the Mission Poultry 
Farm. Of this about acre is occupied by buildings. 
Two and one-half trenched acres have been put down 
to cultivation of guinea grass, napier, and passamuli 


(a) 

{h) 

(«) 


V 


for fodder. About one acre to lucerne, and 2k acres 


to paddocks and kidding pen yards. 

(5) Buildings . — A main goat shed lOO'X-O'to hold lOf) head 
of^adult stock. All pwcca, with the exception of 
earthfloor, which needs to be of concrete, but funds 
did not permit. The interior is divided into 50 stalls, 
52 down each side, 4' wide, each accommodating two. 



(c) Kidding Pens .- — Thirteen in mitnber 8|" all j9?{cca. 

Each kidding pen provided with a smaU yard. Earth 
floors. Four kidding pens accommodate the stock 
bucks. 


(c?) Other buildings consist of house for assistant manager, 


quarters for four herdsnien, office, dairy for milk- 
recording, and grain godown. 

Eclvipment. (a) Fencing . — This consists of stock-fencing around 
cultivated areas and fencing of paddocks for adult 
stock and yards for kids, 

{b) Baity Equipment . — Consisting of milk cans, strainers, 
spring weighing balance, measures, complete Gerber 
test for determining per cent, of fat in milk, and 
thermometers. 

(c) Office Equipment.— Gaxi^xsis of desk, almirahs, chairs, 


records for milk, stock, history ledgers, cultivation. 


w 


books and periodicals, files and typewriter. 
Miscellaneous . — Platform scales for weighing stock and 
chaff-cutter. Thela and bins for grains, castrator, 
numbered tags, collars and chains, medicines, and 
surgical supplies. 

The Staff . — Consists of Mr. A. E. Slater and his assistant 
manager and dairy supervisor. Sirdar Singh Ehatia, I.B.D. Mr. 
Bhatia is an Honour Graduate in Dairying. After graduation 
he worked as Dairy Supervisor at the Agricultural Institute, 
Allahabad, for about one year, coming to Etah from that post. 
I wish to take this opportunity of expressing to Government my 
appreciation of the faithful and efficient service that he has 
rendered, and the marked personal interest that he is showing 
in this project. His services commenced on October 15th, 1931, 
at a salary of Es. 100 per month. 

The Herd . — Adult breeding stock purchased during the year 
amounted to 131 as follows;— 


Jumna-Paris, 51 ; Bar-baris 39 ; Toggenburgs, 11 — six being 
imported from XJ.S.A., and five from England. Local village goats 
(<fes'f), 20 ; 10 cross-bred goats were presented by the Mission 
Poultry Farm free of cost. 

Purchase of Jumna-Paris and Bar-baris .- — The Yeterinary 
Department of the United Provinces assisted us in the purchase of 
these. In November and December, 1931, Mr. Slater and Sirdar 
Singh Bhatia on their advice went to the Etawah District, to Chat- 
tarnagar, and personally selected these from about 500 which 
had been collected from the villages. The highest price paid for 
a Jumna-Pari was Es. 25 and the lowest Es, 12. 
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Maximum for Bar-bari Es. 24, minimum Es. 10. Average 
priCG paid for Jumna-Pari Es. 17 and for Bai an ■ s. 

Local village goats purchased in Etah District at an average 
of about Es. 8 each. 

The imported Toggenburgs were purchased at an average 
of about Es. 306 each, which included ocean freight, crates, 
feed, and attendance on voyage, railway freight and insurance. 

Breed Characteristics . — The Jumna-Paris are a^ large dual 
purpose goat, combining meat and milk qualities. They seeni to 
be of bTubian and Egyptian origin, and closely resemble the Nubian 
goats as bred in England and the U.8.A. Their characteristics are ^ 
as follows 

H. S. Holmes Pegler, in his “The Book of the Goat,” states 
“The best Indian goats are chiefly the lop-eared type, known as 
the Jumna-Pari. They closely resemble the Nubian, having, like 
these, long, wide, pendulous ears, a bow-shaped face, and being tail 
and leggy. They are said by residents to be splendid milkers, 
carrying immense udders with big teats. Specimens were at one 
time brought into this country, having been used on board P. and 0. 
steamers to supply milk to the passengers.” 

To this description we would add that these goats are not 
bred to any standard colour or markings : they have a most pro- 
nounced Eoman nose. Carry a large amount of long and thick 
hair on the buttocks. The average length of adult males from nose 
to root of tail is 53''; height from whithers to hoofs, 37"; weight, 
1551bs. Females — length, 48"; height, 34"; weight, llOlbs. 

Bar-haris . — The Bar-bari is of a dairy type. Their small size 
renders them unsuitable for meat production. They can be com- 
pared with the Jersey cow. Their origin seems to be Africa. 

H. A Holmes Pegler, in his book referred to above, culls what 
clearly appear to be Bar-baris, “ the dwarf goat of Guinea.” 

The “Encyclopaedia Britannica” defines Bar-baris as “the dwarf 
goat or Guinea goat of Central and West Africa, resembles a 
small English goat in appearance. It is highly resistant to try- 
panosomiosis. These goats are also found on the Nile, and in 
Mauritius, Madagascar, and Bourbon. 

Our experience would seem to show that these goats give 
a large amount of milk for their size. They carry large, w'cii- 
shaped udders. Are short-haired, and have small upright ejirs, 
and the facial line is straight. They have the typical dairy wedge 
shape. 

Colonel Olver, C.B., Animal Husbandry Adviser to the Im- 
perial Council of Agricultural Eesearch, wrote in his report dated 
9th Majf, 1932, after his yisit of inspection in April, as follows 



J'- colour, with white or greyish-white markings. There is always 
^ a streak on each side of the face right up under the ears down to 
the muzzle. White is also displayed on each side of the tail, under 
the body, and sometimes on the ribs, but always on the legs be- 
tween the thighs, and from the knees downwards. The head is 
rather long, the facial line being straight, or slightly concave; the 
eye is full; the ears are of medium size, more or less erect. The 
neck is long and slender, and there should be always the two 
tassle-like appendages observable now and again in other breeds. 
The Toggenburg is nearly always a lean animal, small in bone, of 
medium size, with a slender neck.” 

The average length in the male is bT"; height, 36"; weight, 
]821b3. la the female — length, 44;" height, 29"; weight, ISOlbs. 
The Toggenburg is probably the most popular breed of goat in 
England, in Europe, and-in the United States of America. This is 
due to two important qualities — its great milking capacity and its 
docile, kindly nature. It is claimed that in Switzerland, Toggen- 
burgs does produce from four to five quarts a day, some of the best 
even more. A pure-bred doe in California, U. S, A., weighing 
1601bs., is credited with the production of 2,0961bs. of milk in ten 
months. Another doe is credited with producing 2, 6801bs. in a 
lactation period. This doe weighed 1361bs, 

The Toggenburg may be claimed to have its equivalent in the 
Holstein. Seen at a distance they much resemble the females of 
the black buck familiar to all. 

They are claimed to be one of the most prepotent breeds of 
all, and have been very extensively used in grading up the native 
stock in the United States of America. 

Our imported stock have been secured from Mr. W.X. Te 
Walt, Secretary of the American Milk Goat Record Association, 
of Vincennes, Indiana, United States of America, and a famous 
judge and well-known breeder. 

Also from Mrs. A. W, Abbey, likewise a well-known judge and 
breeder in England. Her addressis Howne Hall, Eoydon, Essex. 
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Throughout the year controlled _ selective breed- 

has been carefully carried on. Every goat is nutnbeie ^5 an , 
the stud males do not run with the herds, but each female is seive 
when: in heat, and a record made. , ■ ^ 

We have had 11? kids duriug the year, of which 34/died, and 
32 males were sold, leaving an increase of 51 strong, healthy kids. 

Feeling, {a) Adult Method followed is as follows 

Stud males confined in paddocks. All females sent out to graze in 
separate herds, according to breed. Grazing supplemented by green 
fodder consisting of guinea grass, napier, passamu]i and lucerne 
also weeds and leaves of trees. Kids kept confined in paddocks tiil 
about three months old when alio fved to go out to graze. Gram 
rations are fed morning and evening, while the goats are being 
milked, the quantity given being determined by the rnilk yield 
and size of the animal. The following crushed ration is used, a 
mixed one consisting of barley, maize, wheat bran, and linseed cake 
in. the following proportions. In very lOOlbs. 40 lbs. barley, 25lbs. 
maize, bran 151bs., and linseed cake 20lbs. From 6 chittacks 
(12 ozs.) to 1'2 ehittacks (Ulbs.) is given daily to milking herd. 
Stud males get lib, of grain ration daily, substituting crushed 
gram (chana) for wheat bran. 

Dry goats receive about -|lb. daily. Rook salt is available at 
all times in the .paddocks, and crushed salt is fed in the grain 
ration (3 per cent.). 

(6) Wkfs.— Receive milk morning and evening, all they can 
drink. As soon as they show a desire to nibble, dry brands fed 
in hoppers and green fodder, as in adults, only more lucerne is fed. 

Records . — The following records have been kept (a) Milk 
records, {h) History and breeding records, (c) Feed records (con- 
centrates and fodder.) 

(a) MeV/fc Jfecorc?.— The ideal method is, of course, separation 
of the kid at birth, pan, or bottle-feeding of the same, and weighing 
daily of all the milk produced by the dam. This method is, how- 
ever, not practicable in India with unskilled labour. 

The method followed has been weighing and _ recording 
the milk once a week, always on the same day. On this day the 
kids receive no milk from their mothers, but are hand-fed. 
The same herdsmen always milk the same goats. The milking 
always commences at the same time, to give uniform conditions, 
recording was commenced when the animals purchased started 
to kid, f.e., in December, 1931. Since most of the goats are 
still in milk tabulated records are not submitted this year, but 
will appear in detail in the report of 1932-33, and a comparative 
statement of milk yield of dams and their progeny will appear in 
reports for 1934-35 and 1935-36. 
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We would add that the Q-erher test apparatus was purchased 
iu May, 1932, aud determination of per cent, of fat, total solids, 
and specific gravity commenced in June, and will he reported in 
1932-33. 

(6j History and Breeding Records. — Contain name of breed; 
pedigree (this is, of course, not available in purchased goats), date 
of birth, date of service, number of buck used, date of kidding, 
number of kids born, weight of kid at birth, date of going dry, yield 
during lactation, fat per cent., maximum yield of milk daily, 
average milk yield during lactation, number of days in milk and 
dry, hospital and illness records. 

(c) Feed Records. — Show daily consumption of each concen- 
trate fed. 

Diseases.— IdvQva. the very commencement of the experiment 
we have consulted with the Civil Veterinary Department, United 
Provinces, and sent many post-mortem specimens to Captain 
V. H. C, Hickey, the Director, at his request. We have experienc- 
ed difficulty owing to the fact that very little research work on 
diseases of goats has been done in India. We are much indebted 
to Captain Hickey for his ready assistance and advice, 

The commonest diseases we have experienced during the year 
are pneumonia, specially in kids; a disease locally called Hisi 


_ Though complete records for the entire lactation are not yet 
available yet the following figures clearly give some indication 
of production in the breeds under research. 

{a) Jumna- Pari.— The maximum amount of milk produced in 
24 hours by our best Jumna-Pari is 8-41bs, (Goat Ho. 45). 

(5) Bar-hari {Goat No. 52).— the maximum amount produced 
in 24 hours is 81bs. 

(c) Toggenburg [Goat No. 94). — The maximum amount pro- 
duced in 24 hours is 71bs. 

{(1) Local Village Goat [Desi) [Goat No. Tn — the maximum 
amount produced in 24 hours is 51bs. 

As regards the Toggenburgs no conclusions can rightly be 
drawn until these goats are thoroughly aeclimitized. The yields 
produced by their progeny will be the main test. Colonel Olver, 
in his inspection report, remarked; — ‘‘The system of recording 
milk yield is satisfactory, but the percentage of buttter fat should 
be tested and recorded to enable the amount of extra feed required 
to produce the increased milk and butter fat yields obtained by 
better management, to be accurately tested. Work of this kind 
has never been done, as far as I am aware for Indian goats, and 
exact information on these points and as to the comparative feed- 
ing value of various locally-produced concentrates should be of 
considerable value.” 




THE ALLAHABAD EAEMER 


wliich, according to Captain HicTsey, is as follows. We ^ i 

Ms letter, dated Febuary 2nd, 1932:-»From what I can gat and 
also from fhQ post-mortem learned out while in _Etah,_ that 
disease is due to parasitic infection of the stomach, intestines, ai d 
liver, and the resulting oedema is, in my opmion, caused b} tiie 
enlargement of the liver due to chronic hepaftitis and resulting n 
pressure on the portal vein.” The following treatment was recom- 
mended by him and carried out by us:— 

Copper sulphate 

Mustard meal (fine) ... ••• 

Water 

mixed together until the copper 


oz. 


Well 


Dosage 


■full-grown Jumna-Paris 2 oz. of 


sulphate 

mixture; 


1 oz., 


IS dissolved. 
Bar-bari | to 

according to size and age of adults; kids of all^ classes « to g; 
oz., according to age. Shake well before administering anu staive 
the goats for 12 hours before dosing. The treatment carried out 

every three months until confident that the parasites have been 

overcome. . ... 

We have noted that the following symptoms invariably oc- 
cur in this disease (Bisi), which seems to be caused by parasitic 
infection:— -Loses weight. Becomes unthrifty, eats much less, and 
shows a characteristic swelling under the lower jaw. Has slight 
fever. In advanced state diarrhoea appears. 

The post-mortem revealed oedema and other very charaeteiistic 
conditions, which have already been mentioned. It is most likely 
that this most prevalent disease, which appeared with us in Janu- 
ary, February and March, is caused by infestatious of stomach 

and intestinal worms. . 

The villagers tell us that the disease is caused by grazing on 
rank grass growing in low spots and stagnant places. Ihe same 
disease that we had was very prevalent in the adjacent villages 
during those months. We were also told that this disease appears __y 
only in the winter months, and this was our experience. ' 

Post-mortems revealed most commonly the presence 
worms, also round worms. An increase in size of gall, 
and liver. In most cases the lungs were affected which 
due to the presence of lung worms. 

Mortality . — Has been heavy. We have to find suitable and 
efficient remedies. During the year we have lost 20 adults, this 
being about 19 per cent. The greatest mortality occurred in Bar- 
baris. In Toggenburgs we lost four out of eleven, this being 
about 36 per cent. 

Stamina seems to be greatest in the local village goats (desi), 
died. Jumna-Paris and cross-bred come next, 
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We would stress the necessity of adequate segregation 
quarters, at present there being none. Colonel Olver, C. W., 
remarks:— “In regard to the control of disease it is important that 
isolation facilities should be increased.” It is also important that 
the floor of the main shed should he made pucca. May we quote 
again from Colonel Giver’s inspection report : — “As I explained 
at the time of my visit it is not possible for this Council to provide 
funds for the improvement of the buildings and accommodation. 
I, however, agree that the floor of the main milking shed requires 
to be made impervious to the extent necessary to insure that urine 
and fmees can be flushed down and swept out of the building 
in the channels provided for the purpose at the back of the 
goats. The amount contributed by the Provincial Government 
towards the scheme has hitherto been a very small proportion 
of the whole cost, and it is felt that the Provincial Government 
should do something to help in this matter. Now that I realize 
that the shed referred to previously as the main shed is really the 
milking shed. I feel sure that the position can never be satisfact- 
ory until this is done.” 

Conclusion . — The work of the past year has been largely that 
of construction of buildings ; fencing of cultivated areas and 
paddocks ; planting of fodder crops on trenched land and of trees 
‘for shade and fodder ; procuring of equipment ; purchase of live 
stock and importation of Toggenburgs, Diagnosis of disease, 
_pos#-mori!em.s, and search for suitable remedies; compilation and 
printing of necessary ledgers for records. Prom now on our 
reports will be of a more technical nature, dealing particularly 
with the deflnite research problems in our project. 

We feel that we have here a virgin field of great promise. 
We would point out that whereas both the Government of India, 
Imperial Council, and Provincial Governments have spent time 
and very large sums on the improvement of all other kinds of 
live stock, not forgetting poultry, that almost nothing has yet 
been done to improve the “Poor man’s cow,” which is so widely 
loved and appreciated in Europe, England, and the United States 
of America, providing as it does on a small quantity of food, a 
nutritious and plentiful supply of milk for the cottager and humble 
peasant. It has clearly been demonstrated that from five to seven 
goats can be kept as cheaply as one cow. 


Erosion — A7id Its Control. By Mr. Mason Vaugh, Agricultural 
Engineer, Allahabad Agricultural Institute, Allahabad, U. P. 

This article will appear in the next number of the “Allahabad 
Farmer.” Lack of space prevented it from being inserted in the 
present number. Don’t miss the next number ! Fill up the 
enclosed subscription blank and mail it without delay. 


36 


THE ALLAHABAD PAHMBR 


EXPERIENCE WITH FOWL PEST 

(Br D. Spencer Hatch, B.So.,M.Sc, IN Agr., Ph.D.) 

Poultry- keepers over wide sections of India have met with 
tremendous loss and discouragement in the past few years tiom 
the serious fowl epidemic which comes with swift violence again 
and again to both city and village flocks. It has destroyed, perhaps, 
two-thirds of the best poultry, being more completely fatal to puie 

bred and improved fowls, but not sparing any kind. ^ ^ 

During the period since this violent form of epidemic appear- 
ed considerable study and experimentation has been done on the 
subject. It would seem valuable to give a summary of preventa- 
tive and treatments which have been tried within my own experi- 
ence and knowledge. They are given with the sincere hope that 
they may be helpful. It is my conviction, however, that isolation 
and strict quarantine will do more than anything else to eliminate 
this disease. If India is to free itself from diseases of human 
beings, animals, and birds it must learn the science of segregation. 
Had not Western countries practised it with thoroughness they 
would still be troubled with leprosy and small-pox as India still is. 
Even Germany, with all its soientiiic genius, has not been able to 
find a successful innoeulation for fowl pest. But the United States 
has eliminated the disease completely from that country, not by 
vaccines or cures, but by strict isolation of diseased birds and regu- 
lations to prevent movement of birds from disease areas. So, along 
with preventatives and treatments which may help, and along with 
trials towards making of a successful vaccine I would recommend 
proper, immediate, and complete segregation measures. 

Preventatives . — There is probably no better preventative than 
permanganate of potash in the drinking water, using about one- 
fourth teaspoonful to a gallon of water. Permanganate is cheap 
and easily obtainable. When disease has attacked a flock each of 
the birds not affected, which will, of course, be separated from the 
sick ones, may be given a few permanganate crystals night and 
morning. This is the preventative measure often given to un- 
affected persons in a house where human cholera has broken out. 

A few drops of tincture of iodine in the drinking water daily 
may also be used as a preventative. 

Dip all the legs of the fowls in tar. Let the tar be warm (not 
hot). It may be mixed with kerosene oil to make a solution thin 
enough to penetrate all cracks and crevices in the legs and feet 
of the fowls. 

This treatment, together with giving each fowl as a preventa- 
tive one drop of C.A.Ci in one teaspoonful of warm water every 
day, having all drinking water slightly pink with permanganate of 
potash, and feeding plenty of onions and garlic has seemingly 
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prevented the disease in several instances where it was raging in 
compounds all round. 

Treatments.— A. European resident of South India reports a 
measure of success in treating fowl cholera. Cases of saving fowls 
after they actually contracted this disease have been rare. When 
he found his beautiful birds suffering from this violent epidemic 
which kills within a few hours, this poultry-keeper made ^ a hasty 
journey some miles across country to a well-known physician who 
advised giving the birds pure kerosene. Accordingly five drops 
were given to each fowl every two hours until the birds either died 
or got better. This was some trouble, but it resulted in saving a 
good percentage of the flock. Some birds that were actually strick-- 
en with the disease recovered and seem not to have been perma- 
nently maimed. This is unusual^ for generally if a few birds live 
they are never of any use. Siuce this experience several others 
have found this treatment helpful. 

Take |oz, pepper, i oz. cummin seed (seeragam), 1 or 2 small 
onions. Thoroughly grind into a paste with curds and make it into 


1. Dried ginger ... ... 0 0 b 

2. Vasambu ... ... 0 0 6 

o. Asafoetida ... ... 0 2 6 

4. Omiim ... ... 0 0 6 

5. Seeragam ... ... 0 0 3 

6. Pepper ... ... 0 2 0 

7. Mustard ... ■ 0 1 0/ 

8. Saffron ... 0 ^ ^ 

9. Chillies ... ••• 6 10 

10. Podutbala keeiai ... ... 0 2 0 

1 L Garlic ... ... 0 1 0 

All are ground up on a curry stone, mixed to a paste, and 
<^iven in balls. As a general tonic and preventative a ball the 
size of the little finger from tip down to nail root to every chicken 
each morning. For a sick fowl a ball the size of the tip down to 
nail root repeated in the afternoon. 

The Poultry Department of the Tmes of Geylon gives the 
following as a preventative and says that it has been used very 

Use ClieMar Cheese Onee a Pay. 
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elfectively during the Ceylon epidemic when, the disease was rag- 


ing all round:- 


Zine sulphoearbolate 
Calcium do 

Sodium do .. 


30 grains. 




15 

16 


The whole to be mixed in two quarts of water, 80 ozs., and 


use full strength as drinking water. 

The calcium sulphoearbolate is difiScult to get. If it cannot 
be obtained the same amount of the sodium equivalent may be 
used, making 15 grains each of the zinc and sodium sulphooarbo- 
lates to each quart (40 ozs.) of water. 

The strength given is for times when the epidemic is near. 
At ordinary times half as much water again is added and used as 
a preventative. 

Mrs. Fawkes, Poultry Expert to the XJnited Provinces Gov- 
ernment, used and recommends the following for cholera; — 

“Take flowers of sulphur 4 oz., powdered charcoal 2 



oz. 


pulverised rhubarb 1| oz., carbonate of iron 4 oz., golden seal J oz., 
pulverised opium J oz., mix and make into pills the size of a pea 
with a little ghee or treacle or put one teaspoonfnl of powder into 
the mash for 12 hens. Keep in air-tight tins.” 

Both turkeys and hens seriously stricken with the disease 
have recovered when given C.A.Q. They should be treated im- 
mediately they are attacked. Experiments had to be made to 
find the right quantity. When three drops were given as a dose 
the birds died seemingly partly from the medicine. One drop in a 
teaspoonful of water four times a day seems to be the most eftec- 
tive treatment. 


_ A fountain pen filler is^ about the most convenient instrument 
with which to get all the liquid well down into the fowl’s throat. 
The mixture C.A.Q. is easily available, ready prepared at chemist 
shops. 

A poultry-keeper who has had much sad experience with 
this fowl post reports finding the following treatment such 


success that during the last attacks in her poultry yard she has 
had no fatalities and is able to sav “Tho dt.soA.^to ‘ 


had no fatalities and is able to say “The diseasf! lias no lono’cr 
any terrors for me” o 




This treatment we find to be more effective when the mouth ■ 
and stomach is rinsed out before the C.A.Q. is given. This is done 
by holding the fowl’s neck extended upward and pouring in as 
much lukewarm water as possible through the mouth. Then hoUL.^' 
the bird with head downward and by manipulating and softening'* 
the crop with the hand cause all the water and as much of the 
foul matter within to run out. 



■ill 


piilB 

lllliiliill 
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ElPERil^NCE WITH FOWL PEST OJ 

Preventton\—I)osQ for erery fowl once or twice a week during 
exposure to infection. (One teaspoon 0-A.Q. in i cup water), one 
teaspoon of mixture to eaek fowl. Dry chunam sprinkled over 
ground in hen houses. Permanganate in water. 

Cure.— Bose— {One teaspoon C.A.Q. in | cup water), one tea- 
spoon of mixture to sick fowl three or four times a day-— and altep 
nate with feeds of crumbled bread and chopped egg (and garlic 
when fowl is improving) washed down with milk. The fowl must 
be hand-fed if she is too weak to peck. It is essential to keep her 
strength up. Keep her in a warm, dry placcj on dry straw out of a 
draught. ■ 

V Faca?26.~Kill a chicks is suffering hadly^ 

with the disease. Take out liver uuder strictly aseptic precau- 
tions. Get a doctor to help. Make 1 per cent, solution or emul- 
sion as follows:— Cut up liver, pound it into fine pieces. Put 


The ^^WahAVah^' Plough.— Kn introductory note to appear in 
next number on certain features of an improved plough re- 
y developed by the Agricultural Engineering Department of 
Ulahabad Agricultural Institute, Allahabad, TJ. P. 

This article alone will be worth the price of a whole year’s 
iription to you. Do not miss it. Be sure your name is on 
mhsoription list in order to avoid delay in receiving your copy. 


Use Cheddar Cheese 
Once a Day 
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A NOTE ON THE PREPARATION OF OAHI WITH A LACTIC 
AGIO PRODUCING FERMENT 

Curdled milk is known by various names all over India, and it 
is a common and valuable article of diet. The common name in 
the U. P. is ‘ Dahi” 

Dhai as purchased in the bazaar, however, may be very 
impure, and contain a number of micro-organisms (|uite capable 
of neutralizing much of the benefit that may be expected to accrue 
from the use of pure t'Dahi” 

Under general domestic conditions in India the preparation 
of “Dahi” by transferring a portion of one day’s curdled milk to 
fresh milk for next day’s use is not to be entirely recommended. j 
Por it is doubtful whether after three such transferences, a safe | 
and reliable product could be guaranteed on account of coutamina- 
tion. _ - 

In large centres it is much better to have the article prepar- 
ed at a central station and distributed in properly protected 
vessels, ready for consumption. In up-country stations a regular 
supply of tubes of ferment should be obtained and a fresh tube 
used every week or third day. 

Good results cannot be expected from the various tablets 
and powdered preparations on the market, whether they are 
intended for direct consumption or for the preparation of curdled 
milk. 

The organism found in curdled milk all over India is the 
Streptothrix Dadhi (Ohatterjee;. The Agricdltdral Institute, 
Allahabad, has recently secured a strain of Bacillus Bulgaricus, 
and are able to issue the same now. The B, Bulgaricus organism 
produces a curdled milk that is slightly more acid than that 
produced by the Streptothrix Dadhi organism. Bulgaricus milk 
is widely used in all parts of the world on account of its thora- 
peutic values. A course of treatment with Bulgaricus milk will T 
keep the intestines and digestive system in good order, relieve 
cases of chronic and acute constipation, and other intestinal 
disturbances. 

Good results have been secured by the Dairy Department, 
of the Agricultural Institute. Allahabad, with both pure cows’ ami 
buffaloes’ milk. The milk in any case should be of the highest 
quality, derived from cleanly and carefully fed and weh cared 
for animals. When cows’ milk from the Agricultural Institute 
Dairy is not available, buffaloes’ milk may be used. Dahi from 
cows’ milk is now available from the Agricultural Institute Dairy, 
delivered daily to all parts of the City and Civil Line.s of Allah- 
abad, in sealed containers at 8 annas a seer. Pure cultures in 
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stUltoo 'warm. la or-der to maintain a temperature of lOi*^ -P. 
some form of incubator is desirable. This eau be easily improvised 
without much cost. Take two biscuit tius, both with lids, of such 
a size that the smaller will go into the bigger one, leaving one 
inchair space all round. The smaller box is supported in the 
larger box by four small corner baked clay-blocks. It can be 
further steadied in position by means of cork or other non-heat- 
conducting plugs glued to the sides and top. Heating can be 
done by a small stove or burner. Experience will show the size 
of the flame, or height of the box above the flame necessary in 
order to maintain an even temperature of 104^ F. in the inner 
box when both lids are closed. 

The milk should be boiled or steamed in the covered vessels 
in which it is to be fermented. The inner vessel should not be 
filled more than 2-3rd full of milk. After being steamed for 
twenty minutes, or preferably boiled for two or three minutes, the 
milk is set aside to cool down to the requisite temperature, always 
keeping the vessels carefully covered. When the milk is cooled 
down to 104® F. it should feel definitely warm, but not in the least 
degree hot. The next step is to add and stir in the ferment from 
" the sealed tube, which must be done with special precautions, as 
follows : — Holding the test tube horizontally with the left finger 
and thumb draw out the cork. How twisting the tube around 
pass the lip of it several times through the flame of a spirit lamp 
‘to burn off any dust adhering to it. With a suitable stirrer (an 
ordinary steel knitting needle will do excellently) break up the 
' - curd thoroughly. The needle held in the right hand should have 
been previously passed through the flame once or twice and allowed 
to cool without touching anything. During all these operations the 
tube of ferment has been held horizontally. How transfer the 
ferment tube to the right hand, and, lifting off the lids of the milk 
vessels for as short a time and distance in as vertical a direction 
as possible, pour the ferment in. Each tube is sufficient for 
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sterile test tubes plugged with parafinned corks are also available 
suitable for one week’ s use in the winter season and 3 days’ use 
in propagation in the summer season, at 3 annas per tube. 


Directions for the use of pure Culture Tubes of the Ferment 
FOR Producing THE Purest AND Best Quality 
Dahi for use in the Home 


The optimum temperature at which the organism B. Bulgari- 
cus can be propagated is 104® Fahrenheit. When no thermome- 
ter is available this temperature can be fairly accurately gauged 
by the hand on the outside of the vessel, it should feel definitely 
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half a-seer of milk which may he conveniently distributed m two 

nlvIng^'aMed the ferment to the milk it 
ly stirred in, and this should be done with a spoon IjJ ^ 
fVom a jug or pan of boiling water. _ The dekchies orThe 

container is then placed in the ?o 15 hou^s 

there till the milk is thoroughly curdled. 

It should then be removed and kept cool or 

should be within 24 hours after withdrawal from the incubatoi. 

" \Tod^Thu3fbir?v™“ and of good consistency 
The cream may separate out as a layer on top and ® 

thin layer of clear whey . Excessive separation of ^ 

due to fermenting too long at i04« E. or to " 

got in In no case should there be gas bubbles in the cuid. Such 
are always caused by a wrong Ferment haying gotten in. 

Scrupulous cleanliness should be exercised throughout, and all 
vessels, ^spoons, stirrers, dekchies, etc., should be scalded or passed 
toLgit J^flan.; just before use. When these 

carried out the lactic acid Producing organism wi Uct a ood 

start and will inhibit to a great extent the growta of less ^^dcs li- 
able organisms. Good Dahi in the same way \yill gwe a gooa 
start for growth of these organisms in the intestinal canah 

When the Dahi is ready for use a propagation for the next 
day’s supply can be made. This is done by preparing the milk 
as explained above, and by transferring one tablespoonful of Dahi 
to one pint of milk after the spoon has been scalded and cooled 

down. This sort of propagation may be continued for one week 

in the winter and three days in the summer months, when 
tube of the pure lactic acid ferment should be used again, other- 
wise the dahi will become heavily contaminated with undesirable 
organisms and the value of the Dahi greatly reduced. 

Dahi can be recommended for breast-fed infants only when 
the Dahi is of the purest quality and at the instance of doctor s 
prescription for the same. When pure, Dahi is an ideal food for 
improving the thriftiness and growth of unthrifty children. _ 

For adults of all ages, and invalids, pure Dahi is an ideal 
food. The literature abounds with striking testimonies of the 
value of this fermented milk product. It is particularly fortunate 
that the consumption of Dahi enjoys such a wide vogue in India. 
It is also regrettable that suitable agencies have not been estab- 
lished up to the present time to cope with^ the need for a 
commercial product. The Agricultural Institute Dairy, Allahabad, 
in putting on the market both pure Dahi and pure cultures of Dahl 
in tubes for propagation is meeting a long-felt need. It is hoped 
that the public will show its appreciation by its patronage of 
these highly valuable food products now available. 
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training class. A training class for training 60 Hindu Sabha 
teaeliers was opened in the Agricultural College, Allahabad, for a 
month from 1st June, 1930. These 60 teachers, after getting ele- 
mentary training in the various subjects, help in the rural uplift 
after their school hours. In some places they have succeeded in 
persuading the villagers to construct a school building by sub- 
scription, formation of Panchayats which settled many disputes in 
the village and thus saved them from litigation, and persuaded 
them to get their cattle injected, etc,, when there was an epidemic 
and helped in the introduction of better seeds and sugarcane- 
growing, etc. 

I regret that on account of political atmosphere in the 
Allahabad district during the last two years much could not be 
done as was expected from these teachers after the above training 
class. I expect better results when normal conditions restore in 
the district. 

India, like Eussia, is predominantly an agricultural country, 
and much attention must be given to India’s agricultural develop- 
ment. Ho doubt, we have now a few agricultural colleges scat- 
tered here and there, a few provincial departments of agriculture, 
and also an Agricultural Research Council. We are very thankful 
for these. But our agricultural colle.ges train men, like other 
departments of Education, for jobs, and hence they have been sig- 
nal failures in reaching the unit farmer. Our agricultural depart- 
ments are spending more money in perpetuating their own exist- 
ence than in striving to place scientific agricultural knowledge in 
possession of the cultivators. Our Agricultural Council is placed 
mostly in the hands of distinguished and high-salaried statesmen, 
most of whom have little knowledge of our farmers, their needs and 
requirements. We need scientists, not the type that helps to 
swell the army of educated unemployed, but such as can apply 
the knowledge acquired to the solution of the problem of agri- 
cultural India. We need research scientists and agricultural 
chemists to find out how India can improve what she has and in- 
crease her production through the application of science. We need 
to spend less on departments and more on Applied Science. In this 
respect we must turn to America and Russia for ideas and inspir- 
ation. 

Considering the utility of the elementary training given in 
various subjects to pupil teachers of the Hindu Sabha 'Pathshalas 
in Allahabad district aided by the District Board, at the Agricul- 
tural College at Allahabad, in June, 1930, and, with a view to give 
elementary training in as many subjects as possible to all the 
teachers of the District Board schools of Allahabad district, it 
seems advisable to adopt the following scheme for the training 
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Scheme for the Training of the Allahahad District 
Board School Teachers in Agriculture^ etc. 

Under the District Board of Allahabad there are 836 schools 

with about 1,600 teachers, -i. 

1, With a view that the work of the school may not siifier it 
is suggested that half the number of the teachers of such schools, 
in which there are more than one teacher, one teacher may be de- 
puted to the training class which will be opened in each tahsiL 

2, There are eight tahsils in the District of Allahabad. It 
will be necessary to open a training class in each tahsil for a 
fortnight or a week at least, so that 50 per cent, of the teachers 
mftv .o’ftt traininn* in Agriculture, etc., as as detailed below :— 
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when thus trained, will be of great help in the rural uplift of the 
district. 

6. The Head of each Department mentioned above will have 
to be moved with a view to depute, for the above period, a suitable 
member of his staff, who may be able to deliver lectures in their 
various subjects, aided with a magic lantern if possible. 

6. The training class will be held at the Tahsil School in 
each tahsil where the teachers will have to be accommodated. 
The number of teachers in each class will be about 100. If the 
training class is held during the summer vacation the school work 
will not suffer. 

If it is not considered advisable to train all the teachers of 
the district at a time I would suggest first to train all teachers in 
one tahsil. There are about 1,6U0 teachers in eight tahsils in 
Allahabad district; hence on an average there will be about 200 
teachers in a tahsil. The amount of their allowance also will be 
proportionately reduced to Rs. 1,600 only. 

If there be any difficulty in holding the training class in a 
tahsil it will be possible to open the class, with the permission 
of the Authorities, in the Agricultural lastitute, Allahabad, from 
the 1st June, when the Agricultural College and the District 
Board Schools are closed for the summer vacation. 

The present Chairman of the Education Committee of the 
District Board and the Deputy Inspector of Schools, Allahabad, 
both were approached by me on the subject on the I7th April, 
1932. Both the gentlemen are willing to co-operate in the above 
scheme provided it is sanctioned by the Authorities concerned. 

In case, on account of the pres.-nt financial stringency, there 
be some difficulty in finding funds for the proposed training class, 
then, though there will be some hardship on the teachers, the 
question of allowance to teachers may be dropped and some 
provision may be made for the miscellaneous contingencies, etc,, for 
the proposed training class either by the District Board from its 
own funds or some grant may be sanctioned by the Govcrnmo 
to the Allahabad District Board for the purpose. 

If this scheme proves successful in Allahabad district then 
it can be tried in other districts of the provinces, and thus from 
this province to the various other provinces of India. In this 
way it will be seen that the teachers and taught both will bo 
benefited and will be able, to some extent, to help in the rural 
uplift of the province, which is so far very much neglected and 
needs immediate attention from all concerned. If the departments 
concerned like they may have a set of elementary lectures printed 
for the above purpose. 

It will be seen that the proposed scheme is very economical 
indeed; and, in spite of the present financial stringency, effect can 





Prepara-tion No. 2. 

Instead of adding hhoya add about 4 ozs. of wheat flour {maida) 
to chhana and then prepare in tlie same way as above. 


MANTJPACTURE op INDIAN SWEETS 


be given to ibis immediately. It will go a long way to re-organise 
agriculture, which is the chief industry of our country, and thus it 
will help, to a great extent, in solving the problem of unemploy- 
ment in India. 


MANUFACTURE OF INDIAN SWEETS 

By N. E. Joshi. 
Gulahjamun from Chhana. 


Preparation No. 1. 

Take one pound of fresh khoyo. and add to it about 2 ozs. of 
water. Knead it thoroughly so that all the lumps are broken. 
Then ’take one pound of c/iAawa (for the preparation of 
refer to our article on “ Manufacture of Indian Sweets ” in Yol. YI, 
No. 3) and mix it with hhoya. The whole thing should be kneaded 
so thoroughly that it should form into a homogeneous mass of 
smooth consistency. Make small egg-shaped balls from this and 
keep them. Now get your syrup ready. (The preparation of 
syrup is the same as given in the article referred to aboveh After 
the syrup is prepared put a frying pan on the fire with^ about two 
lbs. of good-flavoured ghee. Pry your balls of chhana in this ghee. 
The frying should be done on a very slow fire, and very gradually, 
‘■ .,80 that the oAee penetrates through the ball. Eapid frying will 
fallow a thick crust to be formed on the outside and then the ghee 
' will not soak through so nicely. The frying should be continued 
till the balls become brown. These balls are then removed from 
the pan and put into the syrup. If the frying is done rapidly 
then the balls will dimple as soon as they are put into the syrup, 
but if the frying is done thoroughly then they will soak well in the 
syrup. After allowing them to soak in the syrup for two to three 
hours they are ready for use. 


Dated 10-ll-’32. 


Moolchand Malaviyia, 
Honorary Secretary, 
Allahabad Agrictdtural Association. 


48 


TflE ALtAHABAD PAEMER 



Your attention is invited, and your co-operation is solicited, 
to our drive for increased subscribers in this year, 1933. Tear out 
the perfoi’ated blank to be found in the Editorial section, fill it up; 
and return it without delay. Thank you ! 


Peepaeation hTo. 3. 

Instead of adding khoya finely kneaded mash of boiled potatoes 
may be added. Take |lb. of potato mash for one lb. of chhana. 
The frying in this case should be done very cautiously, otherwise 
the balls may break in the ghee. 


Sandesh. 


Take fresh cow’s milk and put it on fire. The milk must be of 
good flavour. When the milk begins boiling take it down and 
put in either 4 to 8 ozs. of old whey or 1 to 2 ozs. clean alum 
powder. As soon as the milk solids begin precipitating pour the - ' 
whole thing over a clean piece of muslin cloth so that the whey 
may run out. Allow the whey to drain out for some time. Weigh 
the chhana and mix in it an equal quantity of powdered crystal 
sugar. ICnead it a little so that the sugar is mixed uniformly. 
How put it on a slow fire. Keep stirring and kneading with a 
wooden paddle till all the moisture is driven out. Care must be 
taken that the sugar does not get carmalized on account of too 
much heat. When the chhana with the sugar becomes a uniform 
mass of smooth consistency take it down from the fire. When it 
has cooled off put in some flavouring material. Either keora or 
rose essence give a good flavour. Then spread the whole mass 
in a dish and sprinkle some finely-cut pistachio nuts on the top. 
Out it into small cubes, and it is ready for use. 


Use Cheddar Cheese Once a Day 
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WANDERINGS OF ah ALLAHABAD AGRICyLTURIST 

By B. M. Pugh. , 

The following is an account of the impressions made on the 
writer’s mind while on his visit during the last Zlase/irct holidays 
to some of the farms and colleges here in this country 

Leaving Allahabad on the 2nd October I arrived at Jubhulpore 
the next morning, where I visited the Adhartal Farm, which is one 
of the Government farms in that city. Some of the crops grown 
on this farm are rice, sugarcane, ground-nuts, turmeric, ginger, 
etc. There were two varieties of rice grown on this farm. The 
first is c/iAain, a late variety but one which grows well and 
gives high yields. This is a very common variety m the Jubbul- 
pore district.' Another variety which I saw on this farm is called 
'Paddy 17. It is an early variety. So^ this _ variety allows for 
double-cropping on the farm. But the variety is coarse, and not 
as good as chkatri. Another variety, which is popular with 
the local farmers, is dilhuxa which, however, is not grown on this 
f'Ojjrm. 

The variety of sugarcane grown on this farm is Co. No. 237. 
This is a thin cane variety, hut it stands well, and does not lodge. 
It produces a yellow, brown which is a desired colour. The 

other varieties that are grown in districts south of Jubhulpore 
are Co. 217 and Co. 290. 

Two varieties of peanuts are grown on this farm, the Spanish 
and the Small Japan. Both of these seem to. do w®ll gh this farm, 
although the soil does not seem to be good, as it is too light and 

gravelly in most places. . 

Turmeric and ginger are more or less regarded as new crops in 
the district. The acreage under these crops is increasing, which 
seems to indicate that the growing of these crops is profitable. 

The soils on this farm are mostly of a reddish brown colour. 

This seems to be the type of soil prevailing in this province. 
red colour seems to increase in soils which lie closer to the hills, 
.. like those near Gondia. Eice, however, seems to do well on this 
—soil, and does not lodge as much as m the United Provinces. 
Perhaps this is due to the variety of rice grown or to the lack of 
nitrogen in the soil which makes the stems of the plant stiff. As 
one approaches Nagpore, however, the soil gets darker and darker 
in colour until at Nagpore one comps across the famous black 
cottoa soil on wliich. mostly cotton is grown, , i 

At Nagpore I visited the Nagpore Agricultural College, where 
I was first taken to the Soil Physics Department-. Here several 
pieces of apparatus had been set up by the students an a more or 
less spectacular fashion. I then went through the l^rary and the 
museum where seeds were properly arranged. While in the 
museum my attention was drawn particularly to two wheat varie- 
ties iulalia. Julalia is the earlier variety of the two. 
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The next day I visited the cotton fields, where several varie- 
ties of cotton were being tried out. There were varieties of 
Gossypium indicum, G. neglectum, and G. hirsutum. \erum 262, 
a variety of G. indicum, is claimed to be the best and the^ most 
successful in the Central Provinces. This variety was arrived at 
through field selection. However there was a great deal of 
hybridisation work being carried out on this farm. 

I next visited the rice-fields. Among the varieties grown on 
this farm are Chinoor, Gurmatia, Bhatagurmatia, Luchai, and 
Bhondu. Of these five Bhatagurmatia is the earliest variety, and 
Bhondu the highest yielder. 

I was then taken around to the Arhar or Juar (Cajanus iudicus) 
fields. The leading and most popular variety is Tuar Ho. 3, whioliry 
is now under trial for resistance to blight. A strain was being 
selected which would also be able to resist blight. There were 36 
types of Tuar in the botanical plots there. Mung and Urid 
(Phaseolus Mungo and Phaseolus Aureus) were the next crops 
that I visited. In the fodder plots I was surprised to find a species 
of Abysicarpus (Shevri or Shevra), a common weed, perhaps Abysi- 
carpus Vaginolis being grown for trial as a fodder. Andropogan 
purpureo crisios was another grass among the fodders. Velvet 
bean was still another. 

I then proceeded to the Juar (Sorghum) fields. Here Rnmkel 
Juar was mostly grown. This is a later variety than Sundhia 
jowar. Bat Sundhia jowar is not preferred on this farm because 
it mature.^ in September when fodder is not needed. The rotation 
on the jowar fields practised on this farm is cotton followed by 
jowar, then cotton, jowar, cotton, and Tuar (or Arhar) the sixth 
year. 

From Nagpore I went to Poona. Here the Agricultural College 
Farm is about 300 acres, and practically all of it was being used 
for educational purposes. In the first field that I was taken to 
about a row of each of the different varieties of the crops found in 
the province were being grown. Just to name a few of them, fo’’ 
instance, there was one line of each of the following jowars — 
Sundhia, Chapti, Perio, Hibalo, Gidgap, Aispuri, Gudghi, Solapuri, 
Mlwa, etc. There Avas one line of each of the following varieties 
of ground-nuts — Pondieheri, Big Japan, Small Japan, and the Spanish 
peanut. There were the following varieties of cotton — Ghogari, 
Surat, then Wagad and Kumtha of the varieties of G. herbaceura^ 
then IDharwar, American, and Cambodia among the varieties of G. 
hirsutum, then Bauni (G. indicum), then Coriulla, a variety of G. 
eernum. Even buckwheat and jute were also grown in these lines. 

The gentleman who took me around spoke very highly of two 
or three crops which are not commonly grown in the United 
Provinces but grown to a great extent in other parts of India. 
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One of them was Suran (Amorphophilus Campanulatus.) This crop 
is sown in May, and then irrigated, so that it sprouts before the 
heavy rain sets in. Another crop is Tapioca. This is also a 
drought-resistant plant and grows well on the College farm. It is 
also sown at the beginning of the monsoon. 

The third was the yams. He claims that the yield from one 
plant is about lOlbs. 

On this Farm two types of tobacco were being grown : 
(!) Gondia ilo. 6 and (2) Satara. 

The sugarcane varieties that seem to do well on this Farm 
are the P. 0. J. and Co. 290. Wherever jowar is grown on this 
4"^ Farm it is always followed by groundnuts. 

From Poona I went to Baroda, where I visited the State Model 
Farm. This Farm has about 82 acres of land on which cotton, 
bajra, peanuts, and fruit trees of various kinds are being grown. 
The cotton variety that was being grown on this Farm was Broach 
Ho. 9. This was suffering very badly from root-rot, a disease 
similar to cotton wilt (Fusarium.) This Broach cotton has a longer 
staple than Bauni (G. indicum.) 

The main crops in the State of Baroda seem to be cotton, 
bajra, rice, and arhar. The soils of Baroda are mostly alluvial, 
bat very gravelly in most places that I passed through. Hear 
Dohad there are spots of black cotton soils, but here the land is 
undulating and residual soils are predominant, which are the de- 
composed material of the rook from which the hills are made of. 

From Bai'oda I wandered on to Indore, where I visited the 
Institute of Plant Industry. In this farm the crops and even the 
experiments, that are being conducted in the field are very similar 
to those at Hagpore. There is the same hybridization and selec- 
tion of cotton. From this work Indore Ho. 1 and Indore Ho. 25, 
two cotton varieties, were produced which ai’e recommended to 
the cultivators of the Central India States. However, the types 
are not fixed yet, but there are already signs of the deterioration 
"of the crop due to the result of inbreeding. 

The Akola and Spanish varieties of peanu! s are also being 
grown on this farm. The Akola varieties seem to do better than 
the Spanish ones. 

Some experiments are being conducted this year with the 
making of silage by piling out fodder on the surface of the ground 
and plastering it with mud all around, making the pile into a 
more or less air-tight mound. The idea in doing this is to avoid 
the seepage of water into a silo-pit, which is a common feature in 
this part of the country. The making of manure by a method of 
composting barnyard manure and the bedding from the barns is 
another feature of this farm. 

The sugarcane varieties grown on this farm are S, 48, Co. 213, 
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Co. 290, etc. S. 48 seems to be tbe best on au. ^ 

yet Len attacked by Mosaic disease, which is so prevalent on thi. 

cane in the United Provinces. ,4 fn to he verv 

The country round about Indore would j, 

suitable for fruit culture. But £ was surprised that no 

work was bein<? done in the Plant Service Institute for the pioi 
Ration of the fruit industry in the Sta,tes. 

LeavinR Indore I went on to Ujjain. Lhe State farm^at Ujja 
consists of about 150 acres of land This is one of Uie two btatt 
farms in the Gwalior State, the other 

main object in keeping up this farm is to produce see ls_ of tbe 

varieties of crops recommended to the farmers in the 8 UU. Uu 
this farm Ramkel and Soindhia jowars are grown, 
there was also White Bandhel jowar and anotheu ye ow ‘ , v ^ 
selected out of the local ones. Gram was also being sown at ttio 
time when I visited the farm. Malida gram, they phiim, is me 
best. Kabuli gram is good for a year or so, but it (luickly 'tjtei i- 
orates on this farm, A yellow variety of gram sele(3t()(l P 
local ones, they claim, will stand the iinfavoiirablo conditions m 

the field better, , . i • 

Of the cottons Cambodia, a variety of G, lursutura, was being 
grown, and seems to do well. The varieties selected by the crop 
botanist on the farm, however, seem to be the best under their 
conditions. These were strains of the Malwi variety. 

262 was also being grown, but it does not do so well as the local y 

selected ones. , ta ,t 

Of the sugarcanes a variety called Paunda or laudiya seems 

to be the best. This is a chewing variety, and tlie demand for it 
in the market is also very great. . t 

Leaving TJjjO'in I came to Bhopal, Jiiansi, and Gawnpore, in 
the last place ' I visited the Agricultural College Farm and also 
the Research Farm. On the College Farm Paunda, Co. 281, and 
Co. 283 are some of the sugarcane varieties grown, and also the 
newer Coimbatore varieties, Co, 352, Co. 353, and Co. 3o5. Auioiij 
the cotton varieties grown on this Farm and recommended by the 
Cawnpore authorities to the local farmers are Cottons No. 402 and 
No. 520 and Aligarh No. li). The first two are the products of 
selection and hybridization carried on in tho Research Farm, and 
they are at present the most leading varieties in tho district. 

From Cawnpore I returned to Allahabad, 

lu a brief article like this it is not possible to put down all 
that I would like to. I have only mentioned certain things which 
I came across which may be of immediate interest to tho farmer. 
In many of these places I was also able to spend only a day or 
half-a-day, so that in going through these places rapidly there an; 
many things going on at these farms that htivo been overlooked. 
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By Stjdhie 0. CnowDHtiRT 

India is an agricultural couatry, and cattle are the main sup- 
port of her agriculture. Indian agriculture is so closely connected 
with oattle that it is almost impossible to perform a single oper- 
ation on the farm without their help. Moreover, in India the 
cow is held in veneration by the Hindu community, and the whole 
of the people, whether Hindu, Mahomedan, Sikh or Christian, 
look to her for part of their food-supply in the form of milk, ghee^ 
or other by-products. But in spite of this importance of cattle in 
India the majority of the Indian breeds of cattle are^ of an ex- 
tremely low grade and in extremely poor condiLion. The bullocks 
do not pay for their keep through the work they perform, and the 
cows do not pay for their keep through the milk and the off- 
spring they give. In the case of Indian cows ‘‘a good average is 
51bs. a day or 7o01bs. per lactation, and it is well known that a 
cow must give l,2o0ibs. milk per annum, which, if sold at two 
annas per lb., makes it worth while keeping her.” Hardly five per 
cent, of our cattle are in good condition and can be ranked with 
the cattle of other countries. The majority are of such poor 
quality that they would not be allowed to live in any other country. 
From the economic point of view they are a burden to the country. 
Some millions of oattle, good for nothing, are maintained in the 
country simply because we Indians venerate the cow and lack 
pro'per dairy education. India spends about sixty croresof rupees 
annually to feed worthless cattle. What a great waste it is for a 
poor country like India ! 

The most important causes of the deterioration of our cattle 
have been want of proper care, lack of good breeding, shortage of 
fodder, and an indifference to weeding, the worthless cattle on the 
part of the people. As regardsTEe first, the farmer cannot be 
blamed. A farmer can have no incentive to take better care of an 
"♦animal which barely gives him 61bs. of milk per day during her 
lactation period and bears a lame or lazy calf. If he has better 
animals I am sure he is shrewd enough to understand that it will 
pay him to take better care of them, and experience shows that he 

actually does so. , , , , . , 

The problem of breeding our stock cannot oe solved by the 
farmer himself. India possesses the largest number of cattle in 
the world, but she is very poor in her breeds. ^ It is lack of k’low- 
ledge and experience which is mainly responsible for this, the 
best milking breeds of Indian cattle are found in- the Punjab, 
Bombay and' Madras, and these are the results of careful breeding 
and rearing. Such breeds are the jcindhi or Bed Karachi, Kankrej, 
Kellore, Harriana, Goe, Sahiwal, and Tharparkar which have been 
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. evolved by the nomadic people of Western India. Some pure-bred 
animals? though not of the highest rank, still survive in some pro- 
vinces of the Deccan, Central India, and Northern India, and in fact 
a number of provinces in India have no pure-bred cattle at all. Some 
of the causes of this deterioration of our stock are that the best 
animals are being exported to other countries and to many parts of 
India where they lose their vitality and the ability to keep up their 
yield ; moreover, thousands of our good pure bred cattle go to our 
cities and towns where they end sadly by going to the butcher. 
But the chief reason for the deterioration of our stock is most prob- 
ably due to the fact that very little selection for breeding purposes 
is made. Generally the cattle — good, bad, maimed, and diseased— • 
are allowed to breed and multiply. During the day cattle are 
herded in the grazing ground where cows are very often served 
by maimed, diseased or useless animals whose progeny become 
still more worthless. In this manner the quality has been 
deteriorating from joar to year and from generation to generation. 
Another common system of breeding prevalent in the country is 
to allow a number of bulls usually called the Brahmaui Bulls to 
roam about and to serve the cows. These bulls are not owned 
by any particular individual, but by the community at large. 
They are let loose, and it is a common and every-day sight in the 
bazars of our cities and towns to see these bulls going from shop 
to shop and from house to house for their daily ration. Breeding 
thus takes place in a most indiscriminate way, and there is no 
purposive selection. The first principle of Biology is ‘‘Like 
begets like.” If poor quality are mated, poor quality cattle 
results. Inferior animals should, therefore, be eliminated from 
breeding. Superior bulls should be selected for breeding as they 
tend to transmit their good qualities in their offspring. The 
sire plaj’-s a more important part in breeding than the dam. 
The statement is often made that the sire is half the herd. But 
in practice it is easily seen that the sire is far more than that, 
“He is one-half the herd the first generation, three-quarters thr 
second, seven-eighths the third, and fifteen-sixteenths the fourth.’' 
So powerful is the influence of the bull on a herd that if careful 
selection be maintained in breeding the cows of the herd for a 
generation he will mould the character of the entire herd. This 
fact should warn us of the necessity of exercising extreme care 
in the selection^ of the sire. Our cattle can only bo improved 
if proper selection is made and strenuous effort made by the 
farmers, in general, to select the sire and the dam and to breed 
only from the best. 

One pertinent^ question in this connection is what our aim 
should be in selecting any particular type or types for breeding. 
In an extensive country where agriculture and dairying must 
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necessarily be joint industries, and not divorced from eacb other, 
it seems, on the whole, more desirable to breed a double purpose 
than a single purpose animal. Unfortunately the maximum 
draught and milking capaeities do not go together, and an ordi- 
nary rural farmer in India would, no doubt, be put in a dilemma if 
he were to choose between them inasmuch as both qualities are 
of equal need and value to him. So it seems desirable to make 
a compromise and aim at a harmonious development of both quali- 
ties than to strive after attaining the maximum in one direction 
alone. In cities and suburban areas where dairy farms are 
maintained as such, and not as an adjunct to agricultural farms, 
the aim should, no doubt, be to develop the milking capacity to 
the utmost, and at the expense of other qualities where necessary. 

The problem of the provision of good breeding stock cannot 
be solved by the individual farmer, and this is due to the fact 
that the improvement of economic characters is a slow process, 
requiring years of careful study, patient eflFort, and money. When 
selection and improvement are restricted to a single definite 
character advances may be fairly rapid at first, but as maximum 
efficiency is approached the rate of increase rapidly diminishes, 
and improvement of the breeder. The Department of Agriculture, 
therefore, should establish cattle farms, at least one in each 
district. 

In addition to the supply of breeding bulls the Department 
of Agriculture will have to endeavour to induce the rural cattle 
owners to use them for covering their cows by means of publicity, 
propaganda, and demonstration. Those living in the neighbour- 
hood of the cattle farms should be conducted around at intervals 
to show them the good resul's abeady obtained and everything 
possible should be done to encourage them to come to the 
farms and to see the developments for themselves. They 
should be induced to bring their cows for being covered and 
no fee should be charged at first for the services of the 
bulls. For the benefits of the cattle-owners living away from 
the farms the District Boards should obtain bulls from the farms 
and maintain them at different centres. The Co-operative 
Department should encourage the formation of co-operative 
cattle-breeding societies, which would obtain bulls from the Gov- 
ernment farms and maintain them for the use of the xnembers 
and the non-members, the latter paying a small fee. If the larger 
land-owners and the more prosperous farmers can be induced to 
join such societies good results will spread rapidly. The bulls 
maintained by the societies must be properly cared for and fed. 

Secondly, we come to the problem of the feeding. The farm- 
ers in India do tut feel the necessity for providing sujficient 
pasture lands and leave their cattle to die for want of food. The 
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cattle are leit to browse on the roadsides or are tied near their 
house only to gaze at the fields of paddy and wheat around them. 
The consequence is that the cattle are only skin and bones, and 
so weak and stunted that they are unable to do much work. It is 
(in adxnitt&d fact that ev&n pedigree stoch will not produce good 
results if they are half-starved. 

During the day cattle of all ages, including the diseased cat- 
tle, are letdoose together. All saunter off somewhere outside the 
Tillage until evening when they make their way home. In the 
rainy season and some months afterwards grass grows rapidly 
on the pastures and there is plenty of food, but later on during 
the hot weather the condition is worse. This bad treatment 
IS the chief cause of the present bad condition of our cattle and ^ 
the scarcity of milk and pure ghee in the country. 

As regards the shortage of fodder it has been suggested that 
the cultivators, zamindars, etc., should be compelled by legislation 
to set apart a portion of their land for pasture. It will be, how- 
ever, impracticable to^ work any such legislation effectively be- 
cause it pays the starving farmers better to grow any grain or 
fibre crop than to set aside a portion of their “ few acres ” for the 
growing of fodder crops. The cultivators then should bo induced 
to grow fodder crops, but they will not do so unless they are con- 
vinced that fodder crops pay better than a grain or a ‘fibre crop. 
Ihe practical solution of the problem appears to be that far more 
atten tion should be paid than has been done hitherto to the growiu" 
of fodder crops. The Department of Agriculture should find out 
crops that will be most suitable in different 
he supply of fodder should be better distri- 
ear by the construction of silos or receptacles 


of fodder crops. ' 
the kinds of such 
localities. Finally 
buted during the 
for storing silage. 

green fodder which 

from the time when it is not scarce, ! 
duiing the dry and hot season wl 
is scarce. In the silo the modern 
means of utilising green crops grow 
throughout the year. The silo not ( 
preserve green crops, but it impregnat 
enhance its value in some respecti 
lished by cattle. Juar, maize, alfalft 
when preserved in the silo, lose very : 
culence and palatability and there is ; 
A silo must be air-tight and danap-pre 
do not like silage at first, on acc 
smelij but if small (juautities of it are 
grass, the animals get used to it ii 
they eat it with relish even when the 
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Let US, thirdly, consider the problem of ■weeding. It is an ad- 
mitted fact that India has a vast population of cattle as compared 
with other countries. “ India with an area of 1,766,000 sq. miles 
has 174,757,422 bovine cattle, 2,114,400 horses, and 2,449,417 mules 
and donkeys and camels, making a total of 179,321 239, which is 
equal to lOtl'o per sq. mile. The United States of America, with 
an area of 2,970, 138 sq. miles, possesses 67,866,000 bovine cattle, 
21,534,000 horses and 3,404,000 mules, a total of 92,804,000 equi- 
valent to 31’2 to the sq. mile.” From these figures it is quite 
evident that India, with little more than half the area, has almost 
'"'^.double the number of animals used for draught and for milk pro- 
>' duction. But it is an amazing fact that, in spite of a huge popu- 
lation oj cattle in India, the demand for milk and dairy products 
in Indian cities and villages cannot he met adequately. The reason 
for this state of afipairs is that a vast number of cattle of the 
useless type are being maintained in the country. If they are 
eliminated the remaining cattle will have sufficient food to live 
on properly, and there will be no development of a number of worth- 
less, diseased and maimed cattle every year. Unfortunately the 
worthless unpaying cattle are kept on owing to the religious 
suseeptibilies of the people. Though the people as a whole consid- 
er the cow sacred yet there is no other country where she is so 
badly treated as in India. The starving animals on the roadsides 
and in the Indian bazars are a pitiable sight and bear testimony 
to the fact. So when we speak of cattle improvement we 
first speak of proper weeding. All worthless, diseased, and 
maimed cattle of the country which do not pay for their upkeep, 
and on the other hand hinder the improvement of our cattle, 
directly or indirectly, either by producing and swelling the num- 
bers of worthless cattle every year or by feeding on feeds than 
can be better utilised by good animals should be totally annihilated 
thout giving way to religious superstitions and susceptibilities, 
it must be remembered at the same time that the total annihi- 
ation of cattle by the farmers in a single day or in a single 
year is not practicable. In this, as in all other directions, edu- 
cation holds the key of progress. When through proper education 
people come to realise that the existing cattle are too many in 
numbers, and of too low quality, they will themselves prevent 
, such cattle from breeding. In this way the useless animals will 
be eliminated in the course of a short period. Deliberate destruc- 
tion of animals simply for the purpose of weeding is out of the 
question. 

A few lines about cow-slaughter in this connection will not 
be out of place when there is much confusion even among en- 
lightened people in India regarding this particular problem. For 
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cattle for food should be 

ntuates the present shortage _ ot 
It has already been shown^ tnat 
population of cattle, and hence the qu®stion^of 
be raised here. But it must be renxember- 
lao-e of the slaughter of cattle far from helping 
of theVo^^e“i improvement will 

- - ’ ’• industry by reducing the 

It ’ is a common-place 
an industry is promoted 
nd best market for its prodimts, 
I exception to this rule, ihe 
ove either in quantity or quality 
la this respect cattle are 
other commodities produced to 


the slaughter of the 
ground that slaughter 
cattle for milk an 
India has a huge 
number can in no way 
ed that the stopp 
the solution 

the growth of the cattle-breeding 
demand and the m rket for its products 
of economics that the development of 
most by .securing the widest ai — . 

and the industry in question is no 
supply of a commodity cannot impri 
if the market for it is restricted, and in 
exactly in the same position as c. — - 
satisfy human wants. 

To sum up 
proper ’ 
cattle, 
feeding, 

factors which make for 
attention and care were < 
would have a 1 „ 

of the individual, not only 
munity, but on t— — - — 


) then the cattle of India can be improved only by 
breeding^, adequate feeding, and judicious weeding ot our 
Intelligent selection for breeding purposes, adequate 
careful management, and attention to_ cleanliness are ttie 
successful cow-keeping, and, it greater 
devoted to this industry in India, it 
far-reaching effect not only on the health and wealth 
on the health and wealth of the eom- 
the health and wealth of the whole nation. 
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HINTS 

ON 

CULTUREIN INDIA 

By “Shberard,” 

7raO*0(iMciwtt.— This unassumiag little work has heen under- 
takeu priiQarily to assist the amateur with his “Cabbage pate o 
half aa acre, who grows a few vegetables for home consumption, as 
well as the land-owner who has a large area at his disposal on whion 
^ he cultivates vegetables as a source of revenue. But the more ad- 
^■- vaiioed student will lose nothing by a perusal of these pages along 
with his scientific studies^ indeed, he may profit thereby. 

The very fact that you are reading this subject shows that 
you are interested in Vegetable Culture. The first thing to remem- 
ber is that before you can reap you must sow and before you can 
sow you must prepare. It is regrettable that most cultivators, 
whether they grow vegetables for the home or the market, have no 
preconceived scheme whereby they undertake the preparation or 
the land for vegetable cultivation. By way of a beginning t ey 
prepare a small corner somewhere on their estate, but with com- 
plete disregard to future expansion. The ultimate result is^ a pro- 
nounced lack of uniformity in the size of beds and a meaningless 
net-work of roads, paths, and water channels. As one season suc- 
ceeds another alterations and modifications are improvised, but 
instead of improvement further complications are involved. 

In all busihess concerns proper methodical arrangements, 
though they entail a little trouble in the beginning, save mainten- 
ance and labour charges in the long run out of all comparison to 
the initial cost. Therefore before any attempt is made to com- 
mence work on the site it should be measured and the scheme 
carefully planned to scale on paper. There will then be no diin- 
culty in working any one section of the land, extending ana pro- 
gressing according to plan. Vegetable culture to he successful 
must he regarded as a purely business enterprise. 

If you were to invest capital in a business concern you would 
not do so without making yourself familiar with its workings. 
Most of the books written on this subject in India not only give 
a smattering of advice, but fail to take into account the mistakes 
and errors in cultivation that so often bring failure and disa^oint- 
ment. Pope once said: “A little learning is a dangerous thing. 
He did not say “A little knowledge is a dangerous thing as is 
frequently misquoted. The sm dlest amount of knowledge is worth 
havin*-. It is for these reasons I hive dealt more fully with es^sen- 
tial subjects, without being prolix, and at the same time I have 
avoided technicalities as far as possible. 
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One suOjeet is dependent on another and the arrangement I 
have adopted is to provide a complete but ooncise course of in- 
struction on Vegetable Culture. These instructions are written 
for the Plains of India, North of the Deccan as I am not familiar 
with conditions further south, but in principal and in general the 
instructions are not restricted to any particular area, indeed they 
are applicable anywhere, and the prudent cultivator should find no 
difficulty in making modifications to suit his own particular needs 
and the season. 

The cultivation of vegetables is an art which claims the la- 
bours of both the Agriculturist and the Horticulturist. The me- 
thods they use vary but little, but their aim and achievements 
vary as night from day. ; 

Strictly speaking, the Agriculturist grows his vegetables for 
animal consumption, whereas the Horticulturist caters for man. 
This does not mean that the Agriculturist must not grow veget- 
ables for human consumption; if he does, he only alters his method 
to suit the end in view. 

For animal consumption the Agriculturist’s aim is size and 
bulk. For human consumption the Horticulturist’s aim is quality. 
The sooner this is understood the sooner will our markets be filled 
with vegetables more palatable than the usual coarse commodities 
exhibited for sale on the market. 

It was not so many years ago that I judged at a Flower show 
which had been an annual event for ten or fifteen years. A group 
of Agricultural students followed me round showing keen interest 
in the judging. When I came to the vegetable shill their eager- 
ness knew no bounds. I wondered at this at the time, but made 
no comment. I first surprised the spectators by calling for a 
knife. “A knife, no judge had used a knife before!” The knife 
caused some execution among the coarse cabbages (most of them 
being nearly as large as an elephant’s head) woody carrots, and 
pithy turnips of colossal size which could barely be made to fit in- 
to an oi’dinary marketing basket 1 Consternation among the stu- 
dents was rife when my choice fell on something which I would 
have relished on the dining-table instead of an article for my pet 
cow. These colossal, over developed products were those grown 
by the students themselves, a fact I only found out later. 

For years this section had been judged from an Agricultur- 
ist’s point of view. I do not know if I am right, but I think a 
Flower show is a Horticulturist’s show and exhibits should be 
judged from a Horticulturist’s standpoint, unless there is a sep- 
arate section for Agricultural products. 

However, my decision appears to have had the desired effect, 
End vegetables fit for human consumption are now presented for 
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vitamins, and cellulose for our body development is being con- 
stantly emphasised. Vegetables freshly cut and cooked immediate- 
ly retain all these health-giving properties. Stale, coarse, over- 
developed vegetables have little or no nutritive value and impair 
the digestion. It is for these reasons, if for no others, that we 
should grow our own vegetables, or at least those varieties which 
are green in colour, such as Spinach, Cabbages, Peas, etc., and 
those which are eaten uncooked, such as Eadish, Leek, Tomato, 
Lettuce, etc. 

The Location . — The position for the vegetable garden should 
be free of trees, open, and the land well-drained. Low ground 
easily water-logged, though unsuitable to most vegetation, is 
particularly unsuitable to vegetable culture. 

The site should be carefully planned with a view to affording 
the maximum facilities for operation; the most important con- 
siderations being the courses of the water channels for irrigation, 
and means of easy access to all parts by the provision of suitable 
“feeder” roads or paths. At the same time neatness and order 
and the exercise of taste in arrangement will denote the careful 
cultivator. 

The plan of the garden will be governed by its size. The 
plan shown herewith depicts a suitable arrangement for a garden 
of about an acre. The main or “feeder” paths are 6 feet wide 
-suitable to hand-cart traffic. The source of water is a well situated 
outside the area. Where the well is situated within the area 
modification of the plan will present no great difficulty. 

For a garden less than half an-acre the main paths need only 
ffie 4 feet wide as a hand-cart will not be required inside the garden, 
Manure and other necessities can be easily carried to the work in 
hand. An area larger than two acres should afford main roads 
suitable to horse or bullock-cart traffic. 

The main paths should afford easy access all round the boun^' 
dai'v and also down the centre each way. Extensive gardens in 




A hedge bordering the outer precincts 


though not a neces- 


the site and atfords suitable 


sity, adds greatly to the beauty of 
protection. 

The vegetable garden is, as a rule, placed “ on the edge of 
beyond,” hidden away in the background as if it were something 
to be ashamed of. It certainly should not appear in the immediate 
foreground of a decorative garden, but there is no reason why it 
should not feature in the general scheme. It demands a secluded 
spot, not because it must bo hidden from view, but because of the 
protection it requires. 

My thoughts go back to a private garden I once knew of 
which I have many happy recollections. I saw it develop step by 
step from a barren waste to the conception of its owner. Open 
lawns predominated on all sides of the house bordered by an 
irregular, undulating hedge which conformed with the lay of the 
land and the permanent features on it ; cunningly placed openings 


in this hedge lured the visitor to investigate. Hidden from view 


through 


one of these inviting openings you entered the rose 
Garden, which lay in peaceful seclusion bordered by a hedge. 
Curiosity led you to investigate another opening which brought 
you into the annual Flower Garden, a blaze of colour also in 
perfect seclusion. Another opening in the distance took you into 
the Fruit Garden with its tempting, luscious fruits well protected 
on all sides by a strong hedge. Yet another opening led you into 
the Vegetable Garden, with its majestic heads of cauliflowers, 
clusters of peas dangling in their hundreds, beets showing thin, 
bright red foliage in pleasing contrast to the feathery, green 
leaves of the carrots. 

The proud owner told me that any visitor who had once seen 
his garden never neglected a visit to the vegetable plot in pre- 
ference to any other section. In fact, the general tendency was 
“ Let’s see what you have in the way of vegetables.” The most 
interesting discussions took place here, and you never left it 
without “ Here take this home for your dinner to-night. ” ' 

The vegetable garden can be made as attractive in appearance 
as the flower garden. It cannot impart the same splash of colour, 
but its straight path, straight rows of plants, and its woll-ftlled 
beds present, not only a sense of majestic beauty, but a sense of 
importance as well and inspire thoughts of human accomplishment 
which no gaudy splash of colour can achieve. 

If the centre of the vegetable garden is to provide the manure 
dump, if untidy scattered nursery beds are to feature along the 
paths stuck in here and there in full view, if literally the rubbish 
dump is to find a permanent home here, then you have every 
pason to be ashamed of your effort. Ho manure should be brought 
into the grounds othey than that which is for immediate use. The 
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. nursery plot sliould have a corner to itself, and all weeds, unwant- 
ed cabbage leaves, extra stakes, etc., sliould never be allowed to 
find a permanent home inside the grounds. 

(Soi7,— The soil performs but two functions. It fixes the 
plant in the ground, and it retains the water supplied for irri- 
gation. It also acts as the medium which holds the necessary 
elements, which, when dissolved in water, go to sustain the plant, 
much in the same way as the water in a bottle of fever-mixture 
. is the medium which holds the curative drugs. 

Soils vary in “texture” between two extremes according to 
the predominance of clay and sand. A soil that contains an 
quality of both is the happy medium best suited for vege- 
t able culture. 

Soils of any nature (i.e., texture) are either rich or poor 
aeeording to the abundance of plant food they contain. A very 
sandy soil may look poor yet be abundantly rich in mineral salts 
suitable to plant growth. Such soils, however, no matter how 
rich, are of little use for vegetable culture because they cannot 
retain moisture, without which the plant cannot make use of the 
natural elements. 

A soil of good texture, liberally supplied with humus (which 
is surface soil richly mixed with the organic matter derived from 
previous vegetation that has decayed on the land) is loam. This 
is the perfect medium for vegetable culture. Old pasture land, 
'the surface soil from under old forest trees or bushes are rich in 
humus, and the soils from these places are naturally rich, loamy 
soils. 

Almost every writer will state “the best soil is loam” and 
advises the cultivation of vegetables on loamy soils. Unfortu- 
nately we are not all happily placed in a position to choose. Any 
soil can be made suitable. Obviously the most unsuitable soils 
will require the most expense to bring them info condition. For- 
tunately, however, extremely suitable soils are rarely met with 
around habitation. 

From the above you will have seen that the soil must fulfui 
certain qualities. The soil must— 

1. Be firm — to fix the plant. This condition must not 
be exaggerated. A hard, clayey soil packs hard, 
cracks up after each watering and is diflficult to 
work. It also excludes air from the roots which 
is very necessary. 

2. Be retentive of moisture to enable the plant to absorb 
the dissolved mineral and other salts through the 
roots. A soil predominating in sand allows the 
water to escape readily. 

3. Contain the necessary elements— to provide for plant 
development. 
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The provision of these qualities are all within human reach. 
If the defects are not too serious, ».e., if the soil is not too clayey, 
or too sandy, and, if not too deficient in humus, there is not much 
to worry about. All these conditions are improved by the yearly 
introduction of manure to the crops and by cultivating the soil, 
and, as the years go by, so the nature of the soil will ■improve 
through these agencies. A clayey soil is thus soon converted 
from a hard, tenacious nature to a mellow, friable condition. A 
sandy soil is made more solid by the unsoluble matter in the 
manure which is administered, whereas the soluble substances 
in the manure provide for the deficiencies in the necessary 
elements. 

Where these defects are of a serious nature other means will 
have to be employed. Where the soil is hard and clayey, like 
black-cotton soil, an application of sand, if available in the vicinity, 
is the best medium to use to improve it. The addition of sand 
will only improve the “texture,” not the “quality.” The “quality” 
or richness is improved by the addition of manure which will be 
dealt with later. 

ITie soil should he jjloughed or dug to a de^dli of one foot 
before the monsoon. Over this surface spread a layer of sand. 
The amount required will vary according to the stiffness of 
the soil. A depth of six inches will be required for very stiff 
soils. When the monsoon is well-established the land should be 
ploughed three or four times so as to mix the soil and sand 
together. 

A dressing of lime in the proportion of one seer to the square 
yard, or 100 maunds to the acre, will greatly imjirove the texture 
of a clayey soil. Old mortar, rubble, ashes (not cinders from 
mineral coalj, bazar and kitchen refuse, etc., spread over the land 
and ploughed in will all help to improve it. 

sandy soil, on the other hand, {requires the addition of a 
stiff soil to^ make it more retentive of moisture. The same method 
8_pplioation is used. Digging pits or the disfigurement of the 
land for this purpose should be avoided. A layer of six inches or 
so scraped off from the surface of a large area, preferably high 
ground, will not blemish the appearance of the land. The widening 
of existing water channels will provide the necessary earth with 
advantages to both. 

Poor soils, i.e., those devoid of humus, require the addition of 
this organic substance to improve them. This is supplied in the 
form of organic manure and worked into the soil in the same 
manner as sand or loam is worked into unsuitable soils. 

If the vegetable garden is within easy distance from a bazaar 
or large village arrangements should be made with the municipal- 
ity or other authority to procure the daily garbage and sweepings. 
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For a clayey, sandy ’6r poor soil there is no material whicli will 

benefit the soil more fully, and at sucli negligible cost. Where 
this is available other materials that have been recommended for 
the purpose should give way to this. The season and method of 
application will be the same as described for other materials, 

{To he continued.) 
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THE PLAIT IS NOT BRAWN TO. SCALE 

. ■ " ■' ■ 

/ / / Hedge. 

Feed paths 6 feet wide, so placed that a cart can 

approach within 40 feet of any part of a plot. 

: ; : Main water channels which should be made 
pa /cfc-z if possible. 

— Economic paths 2 feet wide. Any of the beds can 
be sub-divided by temporary paths a foot wide 
to provide a smaller area for any given crop. 

.s are approximately 60 feet long and 40 feet wide. 

ay with the economic paths the beds become L20 feet 

feet wide. These dimensions should meet the demands 

field cropping. In this case the puIcJcu water channels 
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EDITORIAL 

We make no apology for reprinting the article on “TIxe Ghee 

The Ohee Trade, t ’' f ^^1 cfin ^haregat, published in 

Ti, . 7’ Go-operative Journal. 

ihe manufacture of ghee is a large subsidiary occupation of 

sri/JfoM '*1 “"fiJ of long-established practice. 

' ti referred to was written, we are glad 

Co-operative Department has made consider- 
able strides in placing the dairy industry, as related to the 
manufacture of ghee, on an organized basis. No little credit is 

due to Mr. A. H. Sanyal, Co-operative Inspector, for his efforts 
in this direction. 

The first Co-operative Ghee Society in the Ktawah district 
was organized in September, 1929. Up till September, 1932 
23 active ghee societies have been organized. These ghee societies 
contract for more than 500 maunds of ghee in the season, with 
about 700 members. Something like Rs. 5,000 to Rs. 6,000 increased 
return is secured for these members compared to what thev would 
receive as non-members. 

rn, • societies are under the supervision of one supervisor 

ibis number of village societies represents the number which he 

m able to^ en^iently supervise. It is hoped and urged that the 
Cc-operative Department will increase the number of supervisors on 
its staff, and speedily organize ghee societies in every district of 
the provinces. Such organization is an urgent necessity of the 
present largely unorganized dairy industry in these provinces. 

* * * » 

At the present time the Co-operative Ghee Societies are 
• doing a wholesale business with the local 

An Opportunity. Itawah merchants. Very little actual retail trade 
• been developed. While the ghee societies have 

increased bargaining power with the local Etawah merchants and 
secup better wholesale rates, they still have a fertile field awaiting 
development in the line of retail sale direct to consumers, and 

they need to extend and establish retail sales depots in suitable 
centres. 
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To those of our readers who are in need of ghee, and who wish 
to secure the pukka pure and unadulterated, in the sense oi mixe 
or containing foreign added iDatter, the Etawah Ghee Go-opeta ivo 
Societies are ready to serve you. 

The hot season will soon be with us, to be followed by the 
monsoon rains, and to be again followed by that 
Forward. great enemy of agriculture, namely —“Erosion. 

Each year tons of the most fertile soil from our 
fields is being lost to return no more. How can we prevent it? 

In our July and September numbers you will learn bow an 
Agricultural Engineer looks at the problem, and bow he suggests 
solving the problem. In the meantime, look over your fields, and 
see if you can calculate what “erosion” has been costing you, in 
the way of decreased fertility, and uncultivatable gullies. 

» « * * 

In this number our readers will find the second instalment on 
Vegetable Vegetable Culture in India by “Sherrard.” These 

~ ' are most certainly practical hints, and we hope that 

our readers will profit by them. 

If you have some problems not covered or explained fully 
to your satisfaction iu these articles, we are pleased to invite your 
enquiries. Don’t be bashful] 

^ ^ ^ iif 

Our readers will be surprised to know that, in spite of an 
Importation of inoport duty of 20 per cent on dairy products, there 
Dairy Products are large quantities of dairy products being annually 
into India. imported into India, 

The following table gives the value of imports oEdairy pro- 
ducts into India during the years 1928 to 1931 (in rupees); 


Culture 
In India. 


j^T'tlcI'GS ... 

1928 

1929 

1930 

1931 

Butter 

2,78,941 

3,76,895 

4,59,225 

4,89,944 

Cheese 

11,62,384 

11,56,503 

10,12,324 

6,91,570 

Milk food for 





infants and 





invalids 

32,58,438 

35,25,886 

28,34,247 

25,75,681 

Ghee 

33,808 

47,205 

58,175 

1,28,936 

Condensed milk 





and cream ... 

80,85,989 

88,74,987 

85,37,769 

60,55,519 

Total Rs. ... : 

1,34,19,560 

1,39,81,476 

1,29,01 740 

99,41,650 


The above figures, we think, indicate the tremendous opportun- 
ity for the development of commercial dairying in India. 
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Our constant readers will notice some new features in connec- 
Change in Edit tion with this number of the Allahabad Farmer. 
oriai Policy. " You will have noticed that our Journal is being pub- 
lished in March, instead of April. This is due to 
changing the journal from a quarterly to a bi-monthly from Janu- 
ary 1st, 1932. In future, you will receive six numbers in a year, 
instead of four. 

Along with the change from a quarterly to a bi-monthly journal, 
there is also a small increase in the subscription rate from Es. 2 
per annum to Es. 3 per annum. There will be no increase in the 
subscription rate or other adjustment to those of our present sub- 
scribers who have paid up in advance. Those of our subscribers who 
recently accepted our offer of “a two-years’ renewal for the price of 
one” are particularly fortunate. 

Eenewals will, however, be accepted up until May 1st, 1933, 
at the old rate of Es. 2 per annum, after which date the rate will 
be Es. 3. Eenewals will take effect from the date of expiry of your 
present subscription. Eenewals for more than 1 year in advance 
will not be accepted. 

Save Ee. 1 by sending in your renewal now! 


iVir. Pugh is a B.Sc. graduate of Calcutta and also a B.Sc, grad- 
uate of the University of California, U.S.A.. He 
hails from Assam. His specialities are soil physics, 
agronomy, and general farm management. He also 
dabbles in experimental work, and is engaged, when 
not otherwise busy on a study of controlling weeds by the 
use of chemicals. Mr. Pugh is also the Vice-Priucipal of the Allah- 
abad Agricultural Institute, Allahabad. 


Introducing; Our 
Associate Edit- 
or: Mr. Brans- 
ley M. Pugh. 


Mr. Hayes is the head of the Horticultural Department of 
Introducing Allahabad Agricultural Institute, Allahabad, 

Our Business U.P. He is also the Acting Principal of the Institute 
M**w*'1i H Honorary Superintendent of the School and 

r. . . ayes, j.|jg at Haini, U.P. After ten years 

or so in India he has accumulated a considerable amount of experi- 
ence in his line. You are to have the benefit of his experience in 
some of our future numbers. 


Eeprints are available from the Business Manager 
3 annas each, inclusive of postage — 

Simple Septic Tank Construction. 

A Cheap Sanitary Cow-shed. 

Milk Consumption and the Growth of School Children, 
Tfie Chemical Sterilization of Utensils, 


Reprints 
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A 'a ^3 Etaioah Ghee rrade.-~-^tdiwa.\i ghee has a good reputation, 
and tnds a ready sale in Calcutta and Rangoon, fetching from 
-Ks. 2 to Rs. 6 per maund more than ghee from other places. 
About half the ghee supply of Etawah comes from the Gwalior 
otate, while the rest is from the interior of the Etawah district, 
•f 1 ? centres: Auriya, Jaswantnagar, and Etawah 

itseit, the latter being the most important. ^ About 30,000 to 40,000 
maunds of ghee are received in Etawah every year. 

G'lades of Ghee . — The ghee is divided into three grades or 
classes — ° 

(y which is the best, and is produced from the milk 

ot butfaloes which are not given any green fodder, but are fed at 
ome on cotton-seed, etc. It has a good flavour, and is much 
appreciated in Calcutta, where raw ghee is used with rice. It 
cannot, however, stand being heated over the fire, and is therefore 
unsuitable for cooking, preparation of puris, etc.; 

, . Thari-patti — is second-class ghee, which is manufactured 

chiefly in the grazing area between the Jamuna and the Chambal. 
It IS sweetish in taste, and forms good crystals. It is not as good 
as Pachar in flavour, though it is able to stand the heat better; and 

(3) Par-ghee— ■GoxnQs. chiefly from across the Chambal (Gwalior 
State). It is yellowish in colour, has no good crystals, and is slight- 
ly sour in taste. It has a heavy body, can stand heat over the 
fire very well, and is therefore particularly suitable for making 
puris and for cooking. 

Mixing Ghee . — In order that ghee may make a wide appeal to 
all classes of purchasers, the wholesale merchants arrange for 
the Judicious mixing of the different kinds of ghee that come 
into the market, in suitable proportions, so as to secure both 
flavour and aroma and body. This sort of adulteration, if it 
can be so called, is fairly common. In Bharthana, vegetable . 
products are often mixed with ghee, but in Etawah the merchants 
have formed an association of their own, and have succeeded in 
stopping this practice by establishing a laboratory for the testing 
of the ghee and by boycotting those who are found to resort 
to adulteration with vegetable oils. 

The Ghee Season . — The ghee season is from September to 
April. During this period a buffalo gives on an average 4 seers of 
milk a day, or 3 maunds a month. The milk is obtained, whether 
from buffaloes, cows, camels, etc., slightly heated, and then mixed 
with the previous days’ curd in a pot, which is thereafter placed on 
a slow fire made from cow-dung cakes until the whole of the milk is 
converted by fermentation into curd. The curd is, every two or 
three days, churned by a wooden churner, or “rai.” The buttermilk, 
or “chas,” is used up by the family, while the butterfat, or ‘'nainu,” 
is collected in an earthenware pot for sdVen days, after which it is 
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melted over the fire and made into ghee. From each raauud of milk 
from I'l to seers of ghee are obtained. In a month therefore a 
cultivator gets from each buffalo about 6 seers of ghee and in the 
whole season he may expect to get from 1 to 1-| maunds per buffalo. 

How the Cultivator Disposes of His (zAee.-r-In order that 
his produce may be easily disposed of, the cultivator ordinarily 
enters into a contract with the local dealer, called a “Beyeopari” 
or a “Bania,” in August for the supply to him of a fixed 
amount of ghee during the season, with a cash-down pay- 
ment. The price thus paid in advance is usually from 25 to 30 
per cent below the current market rate of Etawah, and is usually 
based on a maund of 50 seers. Thus, if the current price at the 
time offered by the merchants to the village dealers at Etawah is 
is Es. 72 per maund, the cultivator who agrees to supply one 
maund during the season is paid Es. 60 cash as soon as the 
agreement is made. If the cultivator agrees to supply the fixed 
quantity in a shorter time, he may be paid a little more, say 
Es. 55. The cultivator also agrees to a penalty clause in 
case he fails to supply the stipulated amount of ghee. The usual 
custom is that the value of the deficient amount is calculated at 
the current rates, and 26 per cent added to that figure ; the sum so 
arrived at is deducted from the amount to be paid to him at the 
beginning of the next season. Thus, if a cultivator supplied only 
I maund, instead of I maund, the price of the shortage, viz., i maund 
is at Es. 72 per maund, Es. 18; to this 25 per cent is added, so that 
the figure becomes Es. 22-8. At the beginning of the next season, 
if the contract is again for the supply of 1 maund, and presuming 
that the prices are stationary, the cultivator would not be ad- 
vanced Es. 60, as before, but only Es. 60, less Es. 22-8, 
namely, Es. 27-8. If he is advanced Es. 50, he would be 
expected to supply 1—45 maunds. Sometimes, with the reliable 
cultivators, the next year’s contract is only for the supply of the 
deficient quantity of ghee, plus 25 per cent thereof; that is, Es. 50, 
is advanced to the cultivator; but the cultivator has to supply, in 
addition to the maund of that year, 6/16 of a maund for the pre- 
vious year, or 1-3 maunds in all. 

It will be seen that by this system the cultivator is not con- 
cerned with the rise and fall in prices, and has nothing to worry 
about, except the supply of the fixed quantity within the stipulated 
time. But he actually pays a fairly highly rate of interest. 
Ordinarily, the dealer gets a return of 44 per cent on his investment, 
not counting the addition due to the fact that the money is actually 
realized by him not at the end of the year, but during the course 
of the next eight months or so. In case of default, to compensate 
himself for getting no interest in the previous year, he obtains 87 
to 109 per cent in the following year. If more than :^th of the total 
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amount of ghee contracted for remains unsupplied, the rate may 
be still higher. 

Dishonest Kor is this all! In addition to the 

squeeze enumerated in the preceding paragraph, he goes around to 
the house of each cultivator once a weelc and collects as much 
ghee as he can get. He carries his own weights with him. He 
is entitled to take 1 chatak extra for every 5 seers of ghee for 
wastage. He usually goes around when the men are away and 
only the women are present in the house, and he can there- 
fore adjust his weights pretty much as he pleases. He may 
also make deductions for so-called bad quality. It is true 
he maintains a record of the amount of ghee received on each 
occasion from each cultivator, but he gives no receipt, and there is 
nothing to prevent him from manipulating the accounts. He 
alone is in a position to decide whether he has received the stipulat- 
ed quantity of ghee during the season or not, and he usually takes 
good care to show that he has not received the full quantity, so 
that the cultivator may be compelled to deal with him again the 
next year, and not go to another dealer. 

Owing to the growth of such dishonest practices on the part 
of village dealers, many of the better class of cultivators now prefer 
not to make such forward contracts, but to sell their ghee for cash 
whenever a dealer comes around for it. Even so, they may be 
cheated as to weights and as to the price. 

On the other hand, the village dealer does render specific 
services to the cultivator. He often advances him money for the 
purchase of a buffalo, on condition that so much ghee is handed 
over in such and such a period. He relieves the cultivator of the 
trouble and worry of marketing his ghee or taking the risk of 
market fluctuations. He very often has to deal with dishonest 
cultivators and is badly let down by them. The dealer is also 
victimized by others when he goes to sell the ghee, that he has 
collected, in the market. Lastly, his working expenses are fairly 
high, and have to be met from the difference between the advance 
he gives and the market price at the time of sale. 

How the Village Ghee Dealer Starts in Business . — In fact, 
the village dealer himself often starts his own business by borrow- 
ing a sum of from Ks. 300 to Es, 600 from a commission agent 
at Etawah at an interest of 12 per cent on condition of selling 
his ghee through him. He provides himself with a pony, 
on which he loads two or four empty tins, with tin covers of the 
size of ordinary kerosene tins. He has to go around to each 
cultivator once a week and collect whatever ghee he can get. The 
ghee received from different cultivators is mixed up in the same 
tin and any dishonesty by one individual, if undetected at the time 
of collection, may result in spoiling the contents of the whole tin, 
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which holds about 18 seers of ghee. If the distance to the market 
is short, he takes the ghee there himself on his ponies or on camels 
from time to time. Otherwise each tin is loosely covered with 
and, put in a piece of cloth and sent by bullock cart to the market. 
The cost of transportation comes to about 7 annas a tin, or one 
rupee per maund, for a distance of about 40 miles. On a pukka road 
the cost may go down to 4 annas a tin; while, if rivers have to be 
crossed, the cost may go up to 9 annas or 10 annas a tin. 

The Ghee Market . — The village dealer takes his ghee te a com- 


mission agent, or “arhatia,’’ who has a shop in the market, Tne 
latter is ordinarily the person who has advanced him money. The 
arhatias, who usually have dealings from EiS.2,000 to Es. 5,000, each 
have small godowns where the tins are kept. The“dalals” who are to 
be found in the market are then informed, and they, in turn, inform 
the local merchants of the arrival of the ghee. The latter then 
inspect it and try to settle its price. This is done by secret signs 
underneath a piece of cloth between the arhatia, on behalf of the 
village dealer, and the merchant or his dalal. The price settled is 
usually based on that ruling at the time in Calcutta; but, whereas 
the price in Calcutta is that for a maund of 40 seers, more or less, 
the ^me price is offered in Etawah for a maund of 50 seers. The 
rate having been settled, the “khonchis” take small samples from 
each tin to a laboratory maintained by the merchants’ association 
tor testing as to whether it has been adulterated with vegetable 
matter or animal fat. It is first tested by the Butyro refracto- 
meter; and, if it comes up to the standard, it is passed. This process 
only takes a few minutes. If it appears to be suspicious, it is 
subjected to a saponification test, vrhich lasts for three or four 
hours for ascertaining the percentage of fats and of butyric acid. 

f urther Testing of the Ghee . — After the ghee has passed this 
est the merchant has it taken to his own godown where a small 
weighed quantity of unboiled ghee is taken, boiled, and weighed 
again by the khonehi, aided by an assistant called the “takaiva.” 
Ihe percentage of moisture, or “matha,” is determined in this way. 
Ihereafter the whole of the ghee is weighed, and the net weight work- 
ed out by making due allowance for moisture. Thus, if the percent- 

nft the gross weight of the ghee 1 maund, its 

net weight IS taken to be 19/20 maund. This practice has to be re- 
because cultivators and traders often mix whey or water 
a<i«ii3;ture to the extent of seer per maund is 
redime^^tb^*^*’ exceeds this percentage, the merchant may even 
A® however, is not usual, and the 

of payable by him for the net weight 

f arrived at by Ms khonehi after the boiling, to the 

to '•‘“S'"- 
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Market Dues That Have to be Paid by the Trader.— vari- 
ous market dues which have to be paid by the village trader are as 
follows:— 

(1) 8 annas per mauud for the commission agent; 


(2) 1 


55 

55 

„ dalali; 

(3; i 

15 

1? 

55 

,, charity; 

(4) 1 

55 

5 1 

15 

„ the ghee association; 

(5^ 1 

55 

55 

51 

„ godown charges, paid only by new 
traders ; 

(6) 1 

pao of 

ghee 

per 

maund to the weighmen, which works 
out at 4 annas to 8 annas a maund. 


They often actually take 2 to 
3 paos; and 

(7) 1 pao of ghee per maund to the purchaser (merchant) for 

dirt, etc. 

The merchant, in turn, has also to pay the following 
charges:^ — 

(1) ^ anna per maund for the dalali; 

(2) J „ „ „ „ charity; 

(3) ^ „ ,, . „ the ghee association; and 

(4) I pao of ghee per mauud for “takaiya,” i.e., those who heat 

the ghee over the fire and mix it. 

Ghee Mixing and Disposal , — The merchant, having paid the 
price of the ghee, arranges for the suitable mixing in various 
proportions of the different kinds of ghee purchased by him and 
stores the same in his godown in tins, which are then carefully 
soldered. These tins are the same size as kerosene tins. He 
then arranges with other merchants, through the trade association 
for the obtaining of a whole railway waggon for despatching the 
ghee to wholesalers in Calcutta. The price between the Etawah 
merchant and the Calcutta wholesaler is settled by correspond- 
ence on the basis of a maund of 40 seers, f.o.r. at Etawah station. 
The Etawah merchant has to bear the following expenses: — 

(1) Cost of tins at 8 annas a tin, which comes to Ee. 1-6 a 

maund; 

(2) Export octroi at 5 annas a maund; and 

(3) Cart hire to the station at 10 annas a maund, and loading 

charges at 2 pies a maund. The Calcutta wholesaler 
bears other incidental expenses, such as tips and ex- 
penses at Calcutta, which comes to 2 annas a maund, in 
addition to railway freight, which comes to Ee. 1-1 a 
‘ maund. The Etawah merchant is not an independant 
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only the local agent of the Calcutta 

■wholesaler, , » ,, <• 

It has not been found possible to trace the further progress of 
the o'hee till it finally reaches the consumer in or near Calcutta, 
ioubtless the system of distribution to retailers and sale to eon- 
sumers is similar to that in all other trades. 

What stepe should he taken to organize the trade on a 
co-operative basis f The question in front of us now is, What steps 
shoiild be taken to organize the trade on a co-operative basis. 
I shall be glad to receive practical suggestions on this point, and 
it is hoped that the inspector who made this enquiry will be able 
to make a beginning before long in making^ such arrangements 
for the collection of ghee on co-operative lines. 


ERADIGATING DOOB-ORASS WITH WAH WAH PLOUGH SWEEP 

Ira Hatch. 

A strip of fertile kachar at the Allahabad Agricultural Institute 
was so badly infected with doob grass that the wheat crop on 
this field a year ago was almost a total failure. This laud was 
selected as a trial plot for seed-bed preparation with the Wah Wah 
plough. After the monsoon, and as soon as the soil was dry enough 
to work, the field was ploughed with a small mould-broad plough. 
This did not kill the grass, as there was ample moisture present 
to allow the roots and underground stems to set out and continue 
growth. 

Further ploughing with a mould-board plough to destroy the 
grass would have meant the loss of moisture brought to the sur- 
face by inverting the soil. The necessity for preserving moisture 
at this time for the germination of seed is well known. The 
sweep provided as regular equipment with the Wah Wah plough 
was used. As this does not invert the soil, little moisture is 
brought to the surface, where it would be evaporated by sun and 
wind. 

The action of the sweep was to cut off all roots at a depth of 
approximately five inches (6"). Following up with a spring-toothed 
harrow or five-toothed cultivator, easily brought cut-off roots and 
stems to the surface. This also shook off most of the adhering 
dirt and left them to be dried in the sun, whore they were later 
raked up and removed from the field. 

Similar sweeps, such as are in common use in America, were 
tried attached to the above-mentioned five-toothed cultivator. 
This was not sucoessfal where the grass was thickly matted as 
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clogging between the sweeps and posts occurred. The draft was 
also too great for small bullocks. 

The Institute’s smallest pair of animals was not overloaded 
by the Wah "Wah sweep under average ploughing conditions. 
These animals are young and smaller than the usual run of village 
bullocks. A larger pdr~not much, if any, larger than the 
average-— was used where the sod was particularly tough. 

These operations resulted in a well- prepared seed-bed; and we 
are confident that the very small amount of the grass that 
remains will be entirely eradicated by the end of the second year. 


THE PRACTICABILITY OF DEVELOPING DAIRYING AS A VILLAGE 

INDUSTRY IN INDIA 

No. 18 of the agenda of the Animal Husbandry Wing 
Meetings of the Imperial Council of Agricultural Eesearch, New 
Delhi, February £0th-25th, 1933. 

Paper presented by W. J. Hansen, Esq., Allahabad Agricul- 
tural Institute, Allahabad, U.P., India. 

Introduction . — The terra dairying covers a considerable field. 
It covers the use of a wide range of knowledge and of practical 
work. The dairy industry is defined by dividing it into two 
phases: 

(A) Dairy Production.— {1) This phase of the dairy industry 
involves the knowledge and practice of the growing of fodders and 
concentrates required for cattle feeding, a knowledge of economical 
methods of cattle feeding, breeding, and general management and 
the sanitary production of milk. 

(A) Dairy Manufacture . — (1) This phase of the dairy indus- 
try, only slighty developed in India, involves the processing of 
milk into various marketable products, such as milk, cream, separ- 
ated milk,_ butter, butter-milk, butter-oil, casein, cheeses, con- 
densed milk, evaporated milk, powdered milk, modified infant 
milks, ghee, ^ koa, milk confectionery, dahi, acidophilous and 
bulgarious milks, ice-cream, condensed butter-milk, and condensed 
separated milk. 

(2) This phase (dairy manufacture) also involves the organ- 
ized marlceting of the above-mentioned dairy products, through 
wholesale and retail distribution, by means of separating stations, 
ghee collection and grading centres, milk collection and distribu- 
tion centres, centralized dairy factories, wholesale and retail sale 
depots, and transporation and delivery systems. 

Some Essentials for the Development and Expansion of the 
Dairy Industry . — Any organized effort to be made at developing 
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the dairy industry in India should aim at the deTolopment and 
expansion of these two major phases of the industry — production, 
manufacture and marketing— in a well-balanced manner. 

A (1) Some Hequi&ites for the Development and Expansion of 
Dairy Production . — (Ij It is common knowledge that the produc- 
tion of milk in India is largely in the hands of the Ahir caste — 
the gwala. l^ot all Ahirs, however, follow the traditional occupa- 
tion, and those who do follow the traditional occupation of tending 
to cows and buffaloes do not generally mix their occupation with 
that of cultivation. Por increased milk production, it is very 
neeessai’y that increased fodders and concentrates be grown for 
cattle feeding. In the interests of increased milk production, it 
is very important therefore that the milk producer — whether of 
the Ahir or other caste— increase his cultivation of cattle feeds. 

(2) In the development of increased dairy production, a 
primary and continuous need is the weeding out of cattle of un- 
desirable type and low milk-produotive capacity, and the estab- 
lishment of improved breeds of indigenous cattle, of good type 
and milk-producing ability. For this purpose, tagavi should be 
provided to the dairy producer to enable him to discard his ineffic- 
ient stock and purchase replacements. 

(3) In the field of dairy cattle breeding and milk production, 
there is a distinct opportunity for the large landowner to be of 
service to the country by the establishment of cattle-breeding 
farms along improved lines from which improved and pedigreed 
stock may be available to the tenantry and small village breeders. 
Such farms should complement the work of the D dry Sections of 
the Agricultural Departments in the distribution of stud bulls of 
proven worth to every district. They should form the centre for 
co-operative bull associations' co-operating milk-recording societ- 
ies, These “gentleman farmers” need to be encouraged to take 
up cattle bpeding as a form of patriotism, a hobby, and a business. 
The establishment of such private cattle-breeding farms will do 
much to cheek the deterioration of cattle and preserve the identity 
of desirable indigenous breeds of cattle. Without this interest 
and the support of the more influential landowners and zaraindars 
in cattle breeding, really effective improvement will be hampered. 

(4) In the development of dairy production, the onus of the 
work will fall on the Agricultural and Oo-operative Departments. 

In order that they may! adequately cope with the problems, and 
assist in the weeding out and replacement of stock, etc., the 
staffs of these departments need to be materially strengthened 
particularly the Dairy Sections of the Agricultural Departments’ 
to enable the sections-;fO extend their operations to every district 
in the provinces, 
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(5) Summary of Some of the Practical Aids Whereby Dairy 
Milh Production May Be Increased. 

(a) The increased cultivation of fodders and eoaoeatrates for 

the feeding of cattle; 

(b) Taqavi to the dairy producer to enable him to weed out 

his undesirable cattle and purchase replacements; 

(c) The establishment of cattle-breeding farm? by the more 

influential landowners and zaraindars, coupled with 
the distribution of stud bulls of proved worth ; co- 
operative bull associations; and co-operative milk- 
recording societies; and 

(d) The strengthening of the staffs of the Dairy Industry 

Sections of the various Departments of Agriculture 
and the Co-operative Departments, to enable them to 
extend their opei'ations to every district of the 
provinces. 

B (1) Some Requisites for the Development of Dairy Manu- 
facturing in Indian Villages. — (1) The production of milk, audits 
processing and marketing, are separate operations. Both opera- 
tions require a special knowledge, skill, and practice. The status 
of the dairy industry in India is interdependent upon the lines of 
development of these two phases of the industry — production 
and manufacture. Dairy manufacturing particularly is the job 
of an expert — of a man specially trained in this branch of dairy 
science. It will not be either practicable or profitable to train 
the milk producer — the Ahir generally — in methods of dairy 
factory manufacture. The practical opportunity lies in training 
promising young men in this line. These trained men can either 
.work their own enterprise, or work as employees of a village co- 
operative society, or work in the employ of municipalties on in- 
spection staffs. The primary need is for skilled, trained men in 
the dairy manufacture line, 

• (2) The development of dairy manufacturing is quite depend- 

ent upon the training and education of young men to take their 
place in the field of commercial dairying. To this end, a greater 
emphasis needs to be placed upon all branches of technical dairy 
education in all the agricultural colleges in India. The dairy 
equipment and facilities of existing agricultural colleges also 
need To be increased in order to cope with this need. 

(3) Schemes for the development of village dairy enterprise 
will invariably require capital for dairy equipment and appliances. 
Such worthy schemes should be financed by private capital, 
supplied by landlords, and in the form of • Credit from central 
co-operative banks, together with smqll subsidies by provincial 
•' •.;0oyerhmehts.:|TT:': 
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(4) Summary of some of the practical aids whereby the village 
mdnstry of dairy manufacturing may be established: 

(a) The training of men to take up their own enterjjnse 
or to work as employees of a co-operative society 
or on municipal inspection staffs; 

{h) Increased emphasis ou dairy education ia existing 
agricultural colleges by increasing equipment and 
taaiMiies, together with the popularizing of dairy 
education hy ihe granting of scholarships to prom' 
ising young men] 

(c) The financing of dairy schemes of development by 
private capital; by the landlords; by subsidy from 
provincial Governments and credit from central co- 
operative banks. 

B (2) Some requisites for the development of organized market- 
ing of the dairy products of the village: (1) One of the biggest 
obstacles to a well-organized system of marketing village dairy pro- 
ducts is the general lack of strong municipal dairy legislation 
(ordinances) and regulations for the production and sale of dairy 
products, and the general lack of enforcement of those ordinances 
in existence. The village dairy industry requires the support of 
strong municipal legislation in order to protect honest individuals, 
producers, and consumers against unfair competition and adulter- 
ation. Dairy legislation under the Prevention of Adulteration 
Act is needed in each municipality, together with a strong staff, 
for its enforcement. Private or co-operative dairy enterprise can- 
not be expected to thrive in a situation where the bad drives out 
the good. All municipalities having milk ordinances should be en- 
couraged to rigidly enforce them, and those municipalities that 
have not adopted regulations for the control of the production and 
sale of milk and other dairy products should be brought into line. 

(2) ^ Any new dairy scheme of development will be up against 
vested interests and the deep-rootod prejudices of the consumer. 
Consumers will have to be practically re-educated to the value of 
milk — nature’s most nearly perfect food. Dairy educational propa- 
ganda aimed at increasing the consumption of milk can be carried 
on through the press, dairy exhibits -at fair and roelas, the cinema 
screen, and handbills. This type of propaganda work should be 
centralized with the Dairy Section of the Agricultural Departments 
and the Co-operative Departments. 

(3) In order to strengthen the marketing of indigenous dairy 
products, additional support is needed in the way of tariffs, as a 
temporary measure, against the importation into India of such 
dairy products as butter, cheese, condensed milk, evaporated milk, 
powdered milk, casein, and casein products. 
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(4) Summary of some of the practical aids requisite for the 
deYelopmeut of the organized marketing of dairy preducts: 

(а) Strong municipal legislation, and enforcement 

regarding the production and sale of milk and milk 

, 

(б) Centralized dairy educational propaganda through 

the press, dairy exhibits at melas, the cinema screen, 
and handbills in order to re-educate the consumer 
regarding the value of milk and milk products— 

. nature’s most nearly perfect food; 

(c) Increased tariff protection, as a temporary measure, 
against the importation into India of butter, cheese, 
condensed milk, evoporated milk powdered milk, 
casein, and casein products. 

General summary of the praotical aids requisite to the organ- 
tzed development and expansion of the dairy industry — produc- 
tion^ manufacture and marketing: (1) The increased cultivation of 
fodders and concentrates for the feeding of cattle. ^ 

(i!) Taqavi to the dairy producer to enable him to weed out hts 
undesirable cattle and purchase replacements. 

(3) The establishment of private cattle-breeding farms by the 
more influential landowners and zamindars, coupled with the 
distribution of stud bulls of proved worth, co-operative bull associa- 
tions, and co-operative milk-recording societies. 

(4) The strengthening of the staffs of the Dairy Industry Sec- 
tions of the various Departments of Agriculture and the Co-operat- 
ive Departments to enable them to extend their operation, to 
every district of the provinces. 

(5) The training of men to take up their own enterprise or to 
work as employees of a co-operative society or on municipal inspec- 
tion staffs. 

(6) Increased emphasis on dairy education in the existing 
agricultural colleges in India by increasing equipment and facilities, 
together with the popularizing of dairy education by the granting 
of scholarships to promising young men. 

(7) The financing of dairy schemes of development by private 
capital; by the landlords; by subsidy from provincial Governments 
and credit from central co-operative banks. 

(8) Strong municipal legislation, and enforcement regarding 
the production and sale of milk and milk products. 

(9) Centralized dairy educational propaganda through the 
press, dairy exhibits at fairs and melas, the cinema screen, and 
handbills in order to re-educate the consumer regarding the value 
of milk and milk products — nature’s most nearly perfect food. 

(10) Increased tariff protection, as a temporary measure, 
against the importation into India of butter, cheese, condensed 




milk, evaporated milk, powdered milk, casein, and casein products. 

Oonclusion; The status of dairying in India is in a well-nigh 
hopeless state. Strong measures are required in order to place 
the industry on an organized basis. It is an urgent need! A start 
has been made in many directions by the Agricultural and 
Co-operative Departments, but more attention and concerted action 
need to be given to dairy development. Agricultural colleges are 
also required to place greater emphasis on dairy education, and 
the popularizing of such dairy education is required. Landowners 
and zamindars should develop their own dairy cattle-breeding 
farms and lend their capital to private and co-operative enterprise. 

All phases of the dairy industry — production, manufacture 
and marketing — must be equally stressed in order to have a well- 
balanced and organized development. 


VILLAGE CLEAHLiNESS AND HEALTH 

I.— THE BORE HOLE LATRINE* 

Br Dr. D. Spencer Hatch 

Improvement in cleanliness and health must become a part of 
every adequate programme for Eural Reconstruction. 

The habit of defecating on the surface of the soil around 
human habitations in this country leads to a great amount of 
disease. Among the diseases caused and spread in this way 
are: hook-worm, which by careful test is found to have victimized 
some ninety per cent of the people in this state; typhoid fever, 
which claims a surprising number of people in the rural^ areas; 
and dysentery, which is another of the very bad epidemic diseases. 

Lack of realization of the need of latrines is one of the 
reasons why this pernicious method of disposing of human 
excrement continues. This lack of realization extends not only to 
private families, but is the cause of there not being a single latrine 
for rural schools over whole areas. In some of these schools 
there are as many as two or three hundred boys and girls each. 

An inspectress of schools in one part of South India asked the 
enthusiastic head master of a certain school what arrangement he 
had for latrines. The following converatiom ensued; — 

“Oh, yes, we have a very excellent arrangement!” 

“What is the arrangement?” 

“Well; the boys use the front lane alongside the schools, 
and the girls use the back compound.” 

[^This latrine will be demonstrated at “I’be Farmer’s Fuir!”j 
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iTen the principal of a women’s college was accused of being 
a recent arrival, and of making trouble when she became concerned 
about a college girls’ hostel having no latrine. The other reason 
for indifference about latrines is that the few existing ones are 
mostly such unpleasant affairs, seeming to many to be even more 
offensive than to spread the fsecal matter over the top of the 
ground. An improperly-built and improperly-cared-for latrine is 
certainly one of the most unpleasant things possible in this world. 


Unsatisfactory Methods 


In South India there are three common kinds of latrines in 
common use. In many houses a small pit is dug, and the contents 
are supposed to be emptied daily. Unless great care is exercised 
in cleaning it daily, it is a very unsatisfactory type. There is an 
obnoxious smell from the faeces during the whole day and night, 
and flies collect. Where there is a scavenger service some people 
use a small bucket, which is emptied once a day, but this is not 
possible in the villages. The third variety is a kind of pit latrine. 
Sometimes it is an open pit of some depth, with a wooden plank 
across it. It generally has a wide mouth because it is impossible 
to dig it otherwise. This kind breeds flies in great numbers, is 
accessible to birds and insects, and is offensive to smell and sight. 
A few rich people make their pits expensive and deep, and 
cover them with wooden or stone platforms. Besides being costly, 
these are generally offensive in smell. Decomposition goes on 
very slowly in such latrines. 

Many of those who have no latrines at all have seen these 
other kinds, and certainly have no desire to have them. They say to 
us also that it seems almost like a silly idea that they need latrines 
when there is open space about. They know that in the nearest 
cities the gutters of the streets are used; they think they are 
much better off than the thousands of people who live near these 
gutters. 

Dawning Oonsoiousnbss 

So at first there is little response to our teaching about 
latrines. One of the encouraging factors of our Rural Reconstruc- 
tion experience, however, is the dawning consciousness of the 
filth that pollutes the ground in these villages, and of the need 
of sanitary methods. Then comes the desire to have latrines. I 
see, after a year or two, in the same villages where the latrine idea 
first seemed to the people absurd, leaders making impassioned and 
intelligent speeches about the filth of the village and the need of 
latrines; and I see some of these leaders start the campaign of 
better conditions by putting in proper latrines themselves, 
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The Boek-hole Lateine 

From ^ the far north of India and from the south I have 
letters asking about the bore-hole latrine, which, I believe, has been 
proved to be a most satisfactory one for many parts of India. I 
recommend these latrines after trial in the area where I work' 
and this experience of ours is backed up by the successful use of 
these latrines in Ceylon, the Philippine Islands, and Java, in some 
parts of the Madras Presidency, and in other places. The Madura 
District Board is said to have brought about the installation of 
some three thousand of these latrines since 1927. We have 
worked towards the propagation of these latrines in the villa^^es 
of the Martandara area since 1929; and now the Travaueorc 
Department of Public Health, having selected the next taluq to 
ours to make a demonstration for the whole State of what can be 


n.-HOW TO MAKE BORE HOLE LATRINES 

Boeee Loaned to Villagbes 

Katrines was dealt 
■cle, and the following descriptions of how the 
can be constructed and made available for fa 
ire given in answer to manv auestinnn 


The Boeee 

A round hole i_ 

17 inches in diameter is made 
types of borers have been tried 
which has been found 
ation in its tests in m 
in Its cutting blades afte'r it has ’loosened 
be lifted out of the hole by 
lustrumeiits are made in Arnex’ 


in the ground from 15 to 20 feet deej: 

witA the boring instrument, 

, , . .. , iu8 one which'' 

Rockefeller F< 
' ny places. This borer holds the earth 

... so that the earth 

utting the borer. These h 
ica and England. Generally, 
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the boring bottoms are imported; and the extension rods in 
sections, to be put on as the hole deepens in boring, are made in 
local workshops. A cross-bar or a long pipe wrench is used for 
turning the instrument in boring. The boring machine complete 
should not cost more than Rs. 100. " 

Cakried erom Village to Village 

Our system of helping villages to have these latrines is that 
we own the borer, which is freely loaned to anyone who wishes it 
After the dawn of consciousness of filth and need of latrines the 
borer is in great demand, has a waiting list of those who. want it 
and IS carried back and forth from village to village. ’ 

_ _ Families and schools are encouraged to do the boring without 
hiring labour. This in itself is good training in the dignity of 
labour done for useful purposes. The Rural Reconstruction 
worker can take right hold of the borer, and set the example. 
Our students in Rural Reconstruction have no objection to doing 
this boring work. ° 

If labour is hired, about four men are required, and it would 
take one or two day’s boring, according to the softness or hardness 
of the soil. At the price of labour current in South India the 
labour may cost Rs. 2 to Rs 3. We have invented a wooden frame 
guide to steady the instrument. It is put on after the first three 
feet. It helps to wards a straighter hole, and saves one labourer. 


The Stone Slab 

When the hole is finished, a slab for the top, called a sqnatting 
slab is necessary. This may be made of reinforced concrete. I 
bought the first one from the Department of Public Health 
Madras, for Rs. 3-8. It weighs 140 lb., and is an excellent 
slab. Hut this cost, Rs, 3*8, would defeat the project of having 
poor families adopt this latrine. Even live interest created would 
not influence the poor family to spend a third of a month’s income 
on a top for the latrine. We had to make a cheaper one, and we 
have done so. The slabs we use are made from the granite of 
our local rocks, which are all about us, and each slab costs Re. 1. 
A representative of the Rockefeller Foundation says that these 
siab.s are quite adequate, and that they are the most inexpensive 
successful ones that he has seen invented anywhere in the world. 
We make them in two half-sections which fit together. Thus they 
are easier and cheaper to make, and lighter to carry. When the 
stones are laid, a handful of cement should be used to close the 
joints, making thern watertight. 



Considerable encouraging needs to be f « .to^ensure that the 
stone is placed in position as soon as the hole is bored. T 

at the sides of the stone should be heaped up even with the 

of the stone and rounded off so that_ the surface ^^^er will inn 

away from the hole, and not into it A good size for the hol^^^^^ 

this slab is 14 inches from front to back, 6 inches broad behind, 
and 4 inches in front. The hole may be cut in straight hues, or 
it may be rounded. Opinion is in favour of this smaller size bole, 
which is suitable to all members of the family, mcluding child . 
The representative of the Hockefeller Foundation says la oo 
rests are not necessary. They have some value towards causing 
the user to take a right position. If sloped fairly sharply towaid 
the front, the user will be disinclined to turn the wrong 
The Travancore Health Unit in Heyyattinkara Taluq has invented 
a good reinforced-ooncrete slab which costs Rs. .3. This is made 
on a wooden mould which causes it to be dished towards the centre 

so that all liquid will run into the hole. . 

It is noticeable that, even when one of these latrines is used 
by many people, it is free from all offensive odours and is sesthet- 
ically attractive. The deep hole is dark inside, and insects do not 
enter. When the hole is filled up to near the top, the large blue- 
bottle fly may enter and breed there. This and the development of 
maggots may be prevented by an application of quicklime eveiy 
ten days. Lime should always be used in latrines after they are 
filled up within eight feet of the surface. 

Experiments indicate that it is safe to bore these latrines 
25 feet from a well; but, to be very safe, we would not put them 
within 75 feet of a well. Do not be disturbed if water is struck 
near the bottom of the latrine. Water at the bottorn of the 
latrine does no harm; and, if it is present, the action is similar to 
that of the well-known and scientifically sound septic-tank latrine. 
Sandy soil produces a diflSlculty. It may be overcome by the use of 
basket-work stays, pipes, or small barrels one on top of the other. 

Sanitation with Etimtv 

An ordinary family of up to seven persons will use one of 
those latrines 1| to 2 years before it is Mled up. If lime is used, 
the hole may be used to within 2 feet of the surface. Then the 
slab is removed and the hole is filled up with earth, which is 
slightly mounded above it. The place of the hole is marked by two 
stakes securely driven. Another hole is now bored near the first 
one and the slab is placed over it. After a year the night-soil in 
the first hole will have been completely deodorized and pulverized; 
and all germs will have been destroyed by the action of bacteria 
from the soil around the hole. Before the second hole is filled up 
the first hole is bored out with the same borer. This is very easy 
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boring, and will require little labour. The material will be found to 
= be dark in colour, of convenient consistency to spread on the land, 
and an excellent fertilizer. Some of India’s most far-seeing men 
have been looking for a sanitary system which would combine util- 
ity. The Japanese and Chinese are very diligent in using every bit 
of human night-soil as manure. Even churches have a means of 
income from having latrines at the back of their church buildings, 
from which the manure is sold. 

Lateines Yield Peoitt 

•_ No country more than India needs manure to fertilize the 
soil. These bore-hole latrines can thus be an economic asset, and 
X will yield valuable manure worth more than the cost of the la- 
trines. The total cost of constructing the two holes may be some- 
thing like Rs. 7, whereas they should yield four cart-loads of 
manure. This kind of manure is selling in certain rural areas at 
Rs. 5 per cart-load. Thus there is a possible profit of Es. 13 in 
the first year from a latrine, and the profit will be greater in 
future years for the same holes are used, and expenses of con- 
struction do not recur. 

When the second, hole is filled up, it is closed in the way de- 
scribed, and the slab is put back over the first hole, which has now 
been emptied of its contents. So these two holes can be used 
indefinitely. 


SOME PRACTICAL ASPECTS OF CATTLE BREEDING 

By N. E. JosHi, I. D. D. 

Dr^ Period Inerenses Gost.— In the management of dairy eattle 
no single factor is responsible to such an extent in increasing the 
cost of production of milk as the maintenance of the eattle when 
they are dry. The longer the dry period, the greater the cost of 
I milk production. Taking t wo cows of equal production, the one with 
a shorter dry period is much more economical than the one with 
a longer dry period. Vigilant management always tries to out 
down this dry period to a minimum compatible with efi8,cienoy- 
but for this the animals must have a high degree of fertility. Fer- 
tility is specially important in the case of dairy cattle for the 
absence of it does not only mean loss of progeny, but also loss of 
milk. ^ In Western countries, where dairy cattle have been bred 
to a high standard of efficiency they are fairly regular breeders. 
Lack of Fertility in Cattle.— Hhn purport of the present article 
is to enumerate some of the causes leading to the absence of 
fertility. This absence of fertility in cattle is called sterility, 
p 4 . ■ Sterility may be either temporary or permanent. Sterility is 
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The following are some of the 


Overfeeding, as well 


common in both males and females, 
causes of failure to breed:- — 

/ft ?es.~(l) Dietetie errors: • “ 

underfeeding, may result in follicular of 

the former the ovarian metabolism is disturbed by the deposition ot 

cessation of oestrum as the laoK ot 


as 

In 


fat: the latter may induce 

fficieut nourishment retards the ripening of the ^ ® 


no ova are discharged. Unbalanced rations should be avoided to 

correct this. . , , 

Vitamins and 5^en7%.— Evans and his coworkers have shown 
that, besides the various nutrients required for the body, repoduc- 
tion requires an additional substance now generally known as 
vitamin E. It was further shown by them that, though the ovary 

and ovulation are unimpaired in the females by the lack oi is 

vitamin, a highly characteristic disturbance occurs in gestation. 

Minerals «ft/ /SfSen7%.— Insufficiency of minerals m teed 
upsets the proper functioning of the different organs, especially in 
dairy cattle, who pass out large quantities^ of minerals thiougi 
their milk; a large intake is necessary to maintain the mineral bal- 
ance in the body. Lack of this may induce reproductive disturb- 
ances, such as failure to conceive or failure to ovulate. 

Anatomical Defects may lead to Sterility. — Vloo peculiar form- 
ation of the hind quarters, inducing imperfect copulation aim 
facilitating the ejection of semen,- may result in failure to breed. 
Also occlusion of os uteri, displacement of womb and^ prolapsis 
hinder conception. _ _ . 

Diseased Reproductive Organs. Acidosis; Excessive acidity 
of the vaginal mucus retards the activity of spermatozoa, and thus 
results in failure to conceive. Cystic degeneration of ovaries:, 
resuts in failure to come in heat. Squeezing of the ovaries is 
advocated to correct this. 

Abnormal retention of Corpus Luteum in the ovarj,es results 
in the at cession of oestrum. 

Retention of after-hirth causing chronic inflamatinon of the 
uterus or vagina may lead to sterility. 

Contagious abortion has been frequently attributed as the 
common cause of failure to breed. 

Apart from the above causes leading to infertility, inheritance 
is one of the most important factors in determining the degree of 
fertility. There is a growing body of evidence on hand now to 
show that different degrees of productivity, down to sterility, may 
be inherited as though they were Mendelian units. This probably 
explains as to why inbreeding tends to diminish fertility. 

Now we may turn our atteiliop. to the causes leading to steril- 
ity in males. Sterility in males may be either due to inability to 
copulate or inability to produce vital sperms. According to 
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Marshall, the cawses leading to the failure in copulating are 
classified under four headings — anatomical, physiological, patho- 
logical, and psychological. 

Anatom, ical causes include injuries and deformities of repro- 
ductive organs. Under the physiological and pathological causes are 
included incomplete erections and premature evacuations. Psycho- 
logical causes may be either due to fear or lack of desire. Certain 
motor disturbances, such as painful affections of the joints, weak- 
ness in the hind quarters, etc., cause fear in the animal to jump 
over the females. Sexual or physical overwork, sudden change of 
environment, and unbalanced feed may lead to lack of desire for 
copulation. The mere fact that the male performs the act of 
copulation does not ensure his being fertile. It is possible he 
may not be producing fertile semen, and the result is failure to 
repoduce. 

Savage classifies the ahnormalities of semen under the follow- 
ing heads: — 

(1) Absence, defects, and deformities of spermatozoa in the 
semen. 

(а) In some cases sperms may be absent (azoospermia); 

(б) In some cases the sperms may be imperfectly developed; 

(c) Under defects and deformities, it may have a defect 

either in the head, the middle-piece, or the tail of the 
sperms. 

All these conditions result in failure to fertilize the ovum. 

(2) Admixtures of foreign elements in the semen. Yarious 
kinds of epithelial cells, pus cells, blood cells, etc., may distort the 
sperms, 

Having enumerated some of the causes leading to sterility in 
males and females, we may give briefly some of the preventive, as 
well as curative, measures to be adopted: (1) Judicious feeding and 
care must be given to all of your breeding stock. Feeds too rich 
in carbohydrates and fats should be avoided. Overfeeding, as well 
as underfeeding is detrimental to breeding males and females; 

(2) Yariety of feeds and green feeds should be supplied for the 
provision of nutrients, as well as vitamins from different sources. 

(3) A sufficient allowance of mixture is essential for the breeding 
stock; (4) Imperfect copulation, due to undersized bulls serving 
large females, with the result that they deposit the semen only in 
the vulva, may be prevented by allowing the bull on to a raised serv- 
ing-ground higher than the females. Imperfect copulation is also 
due to using oversized males on small females; in this case, strain 
or pain of the service is so great that the cow does not retain any 
semen; the use of a breeding, ojrate, will relieve this trouble; {b} 
Making the'eows run or walk a considerable distance just after the 
service facilitates the ejection of semen; hence it must be avoided; 
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(6) Cystic degeneration of the ovaries is sometimes corrected by 
the squeezing of the ovaries; (7) Nowadays the ovary-stimulating 
hormones are injected into animals for correcting the cessation 
of oestrum; (8) For those cows which show a very high degree 
of acid reaction from the vaginal discharge, douching with a solu- 
tion of bicarbonate of soda would prove succesful; and (9) Cows 
which have either retained after-birth or aborted should be douched 
every day for a fortnight or so with a solution of either salt or 
potash permanganate. 

In the males, too high condition or too poor condition may re- 
sult in temporary impoteney: (1) They should be thrifty, but 
never fat; (2) The bulls should always receive some exercise: 
lack of proper exercise may induce laziness, resulting in aversion 
to breed; (3) Accidents and injuries to reproductive organs should 
be promptly treated; (4) Sudden change of place and environment 
leads to temporary impoteney, but this may be overcome by judic- 
ious feeding and care; (5) Sexual overwork is one of the frequent 
causes of aversion on the part of the bull to cover the cow; for 
this the services of a bull should be well regulated, and in no case 
should a bull be allowed to dissipate with the cows in heat. A 
mature, healthy bull should not be allowed more than 100 to 120 
services in a year; and(6) A bull which looks healthy and performs 
the act of copulation satisfactorily, but does not “settle the cows,” 
should receive the close attention of a veterinarian. The bull’s 
semen should be examined microscopically. If the spermatozoa 
show defects, the bull should be castrated. 


A recent development which may be of interest to dairymen 
in India has just been announced. The sterilizing of milk has 
been one of the ideals long sought, but not attained. Milk and 
milk products spoil because of the growth of micro-organisms in 
them. If they can be killed, milk can be kept in usable condition 
indefinitely. Complete killing can be accomplished by heating, 
but has not been economically feasible because of the cost. 

* » * * 

Two experimenters in America have developed an apparatus 
by which milk can be subjected to extremely high and violent 
vibration by supersonic waves generated by an electromagnetic 
apparatus. Bacteria in milk passed through this apparatus are 
torn apart and destroyed. The reduction in number is much 
greater than that achieved by pasteurization, and is approximately 
perfect. The apparatus is still being developed, and is not yet 
available commercially. It seems likely to be of great value in 
India if perfected. 
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HORTICULTURAL NOTES 

CANDIED GINGER 
Bt A, D. Ohand 

candying ginger has been s 
sful y employed m our Horticultural Laboratory, and it m 
easily practised on a small scale for home consumption. 

_ ihe farst and fore most point to remember is that only 
ginger should be candied because sugar will not suffic 
penetrate iri old, dry ginger. 

Ihe following are the directions for making 
ginger:— ^ 

1. _ Preparing the Ginger.— Wa&\i the ginger properly and 
soak It in brine for 24 hours. Drain off the brine, wash the 
ginger, and boil it in fresh water for 10 minutes. Drain off ao-ain 
and boil the ginger in fresh water for 20 minutes in order to get 
rid of the excess of salt. Remove the ginger from the water, and 
alter cooling, peel it nicely. At the same time, break up the large 
pieces into convenient-sized pieces. Prick the pieces all over 
with a wooden toothpick in order to facilitate the penetration of 
sugar. Finally, wash the ginger and put it in a glass jar. 

Preparation of the Syrup . — Not very thick syrup is 
prepared by adding 2 seers of sugar to 3 seers of water. One-third 
of the above amount of sugar may be replaced by glucose to 
prevent the hardening of the ginger and the crystallization of 
the sugar on the surface of the ginger. Pour the syrup over 
the ginger when cool. Keep all the pieces submerged in the 
syrup by placing some weight on top of them. 

rpu- 1 ^’ the Syrup . — Drain off the syrup after 24 hours. 

Ihicken it by boiling. After cooling the syrup pour it over the 
ginger. Leave iUfor two days. On the third day draw off the 
syrup. Thicken it again over a fire by boiling. Allow it to cool 
and then pour over the ginger. The sugar will then be seen to be 
partly crystallized. After standing for a further three days drain 
off the syrup. Boil the syrup again until it reaches the consist- 
ency of honey. Cool the syrup, and pour over the ginger. The 
ginger will then be ready for consumption after it has been allow- 
ed to stand in this syrup for another three days. There is no 
harm if the ginger is allowed to stand longer in the syrup. 

Just in case the sugar has not penetrated very well, the same 
process of thickening the syrup and soaking is repeated. 

4. Drying the Ginger . — The ginger may be poured into a 
sieve and the syrup allowed to drain into a receiver placed beneath 
the sieve. It is better to keep the ginger in the sun or in a warm 
room to dry. It takes less time to dry if spread in a single layer. 
It should be dried until it ceases to be sticky. After drying pack 
in tins and jars .-— be eontinuedj 


two seers of 
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iUILT-W COOfC STOVES 

Bt Mason Vatoh 

One of the popular suhjee.ts in these days is that of better 
living .—M-anj phases of this subject get attention, but one that is 
not touched oil as often as it should be is that of improving the 
facilities of the housewife. One of the conveniences most needed is 
that of better cooking arrangements. Most of the cooking in India is 
done on small, open fires, wood, charcoal, dung-cakes, or coal being 
the fuel, 'fhe fire is built in little mud fireplaces, and the vessels 
are set directly on the fire. One fire will usually only heat one 
vessel, occasionally two, and rarely three, at the same time. The 
vessels, being directly in the flame, become smutted with soot and 
dirty to handle, and have to be cleaned by a laborious process of 
scouring, which not only takes much labour, but results in undue 
wear on the vessels. 

Being directly in the flames of the fire would seem to be con- 
ducive to high fuel efficiency. This is not always true; often the 
flames run above the vessel and are wasted; heating only one vessel 
at a time means prolonging the time the fire- is burning, and 
increasing the time spent in the operation. In order to neither 
have too hot a fire, nor too little, the fire requires constant 
attention. Such open fires also limit the foods possible to be 
prepared to those which are either fried or boiled ; this accounts 
for the lack of baked breads, cakes, etc., in Indian cookery. 

Even worse that these objections, the open-fire method has the 
objection of being dirty. The heated air, carbon dioxide, ashes 
thrown up by the stirring of the fire and the smoke are usually 
simply allowed to escape into the room and to find their way out 
as best they can. Much of the dirt settles back on to the furnish- 
ings and utensils in the room. The smoke is deposited on the 
walls and roof, darkening and dirtying them, and, in some cases, 
causing deterioration of the materials. At least, this makes the 
room dingy and unattractive, and discourages cleanliness in other 
directions; at the worst, it adversely affects the respiratory organs 
and the eyesight, causing discomfort, if not actual ill-health. Some 
device for improving the kitchen fires of India would contribute 
immensely to the more cleanly preparation of food and to tha 
comfort and health of the womenfolk. 

Kitchen devices . — Devices such as the Primus stove and the 
Ic-Mic cooker have helped a limited few but have hardly touched 
the main problem. The Primus and similar stoves liave the 
limitation of cooking only on© thing at a time, and so prolonging 
the cooking time unduly; the Ic-Mio and similar cookers are 
practically limited to boiled or steained foods, and so limit the diet, 
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They also require all things to. he cooked practically the same 
length of ^ 

The essential features of an improved cook stove or fireplace 
may he listed as follows: (1) It must he economical of fuel; (2) it 
should enable more than one thing to be cooked at a time with one 
fire; (3) the fire should he enclosed and the smoke led' outside 
through a chimney; (4) the fire must be easily controlled; (5) it 
should be suitable for the fuel locally and conveniently available 
(excepting dung-cakes, which should not be used because the dung 
should be used for manure); (6) the stove should be of a size and 
height to be convenient in use, which for the average Indian woman, 
means low enough to permit of sitting to cook; (7) in addition to and 
providing for frying and boiling, it should make baking possible. 

Such a stove has heen developed at the Agricultural Institute, 
Allahabad, where most of the quarters have been equipped with it. 
The stove is built of cement and brick, with certain parts of metal. 
It consists of an oven 14'" X 12'' X 10" with a firebox alongside of it. 
Both are covered with a metal plate under which the flames and 
smoke are confined aud conducted to the chimney. By the use of 
suitable dampers, the fiame and smoke can be allowed to go 
directly across the top of the oven, and to the chimney, or they 
may be forced to go down the end opposite the firebox, underneath 
the oven and along the back of the oven, and so into the chimney. 
The oven is made of 18-or 20'gauge black iron sheets. The joints 
in the sheets are made by folding the edges together [dab lagana). 
The front of the oven is reinforced with a band of l"Xl/8" 
angle-iron around the opening. The door is made of a sheet of 
iron, with the edges folded twice to a width of about 1" all round 
the outside. It is stiffened further by raising a figure as shown 
by hammering. The door is attached at the bottom with a pair 
of ordinary butt hinges 2" long. 

The top may be of either of two metals, according to the fuel, 
^yhere stone-coal is used, the top should be made of cast-iron. 
Any local foundry can east the top, and the oven can be made by 
■practically any tinsmith or blacksmith. If wood is available 
cheaply and easily, perhaps the nicest top is one of cast-aluminium. 
The aluminum heats quickly and evenly with a minimum of fuel, is 
of a clean colour, and is easily kept clean and bright. It is not suit- 
able for use with coal as the excessively hot fire likely to result 
from careless use would be likely to melt it. 

The stove is usually built in a corner. The figures shown 
have the chimney placed at the right-hand end of the stove, but it 
can equally well be placed at the left, according to which corner is 
the most convenient place for putting the stove. Figure No. 1 
shows the base of the stove built of brick and cement up to the 
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level of the bottom of the oyeu. The location of the oven is also 
shown. The shaded parts are of brick and cement; the unshaded 
show the smoke passages. Figure No. 3 shows the section on line 
A-B, giving the location of the different parts vertically. It also 
shows the two dampers required. The larger one — No. 2, — 

is installed in the chimney at a convenient height, and is for con- 
trolling the draft to make the fire hotter or less, as required. The 
smaller damper — No. I— is installed at the end of the oven to control 
the path of the fiames round the oven or direct into the chimney. 
When it is open, the shortest and easiest path is straight over the 
top of the oven into the chimney. This allows the fire to burn 
fiercely for heating the top quite hot, but it will not heat the oven. 
When baking is to be done, the fire should be first started well and 
then the oven damper closed, as shown in the drawing. This forces 
the fiames to go across the top of the oven, downward at the end, 
underneath, and out behind to the chimney, through a separate 
opening. The passage into the chimney at the back of the oven, 
shown in figure No. 1, is closed at the top of the oven with the 
brickwork. The fiames thus passing round the oven heat it on all 
sides. Since they first strike the top, it is likely to be heated 
hottest. If experience shows that the top heats too much, burning 
things on top before they cook below, a sheet of asbestos paper or 
“millboard” can be put on top of the oven. 

The firebox construction is not completely shown. Alongside 
the oven, next the firebox, it is necessary to put an iron plate. 
This must be of cast-iron if the stove is to burn coal. If the fuel 
is wood, a piece of iron plate 3/8" thick may be used, though cast- 
iron is preferable. The front of the firebox is closed at the top to 
approximately half the height. If coal is to be used, a grate, 
preferably of cast-iron, is necessary. For wood no grate is needed 
if the stove is built low down, as shown. Sticks of wood such as 
are used with the ordinary chula, are simply put in through the 
hole and pushed further in as they burn, just as is done when 
cooking over an open fire. If additional fire is wanted, short pieces 
can be fed in through the lid provided in the top, though this is 
usually not necessary. If the stove is to be higher above the floor, 
it will be necessary to cut the wood into short pieces and to use a 
grate, or at least to cut the wood and feed it through the top due 
to the difficulty of supporting long pieces. ’ 

Figure No. 2 shows the dimensions of the top plate and of the 
oven. Generally, only one removable cover is used. It is not 
necessary to open the cover to cook, except when a very strong 
heat is required for frying or similar purpose. The wlxole top 
becomes heated, and flat-bottomed pans put anywhere on the top 
will cook nicely. Even when set partly on to the cement, they will 



Soil erosion sometimes actually destroys whole fields, 
gullies leave a field virtually valueless. Destruction can be 
vented by a soil-saving dam. 
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Built-in cook stoves 


continue to simmer. Chapatis may be cooked directly on the top 
without using the tawa. 

A little experience will be suflaeient to enable anyone to get 
good results. Care in giving fuel and in regulating the dampers 
will reduce the amount of fuel very much. Generally, the wood 
snouid not be cut too fine. Larger pieces, burning more slowly 
will give sufficient heat, and will use less. For baking, it is neces- 
sary to have the stove hot for some time before closing the damper 
and It should be closed and the oven heated for some time before 
the looa is put in. The oven can be used to keep things warm and 
to cook all sorts of things, in addition to baking cakes and breads. 

T 5 moderate — The aluminium top costs approximately 

Ks ^U. ihe oven and dampers should not cost more than Rs. 7 to 
Its, 8 at most places. A mason will take about two days to 
install it, and will use one to two bags of cement. The Agricultural 
Institute can supply the parts if any difficulty is found in getting 
them prepared locally; a man to install can be loaned if his 
expenses are met. 


Approximately 20 per cent of the total yield of milk is 
produced by each fore quarter and 30 per cent by each rear 
quarter. The yields from the right and left halves of the udder 
are practically equal. 


The proper disposal of sewage and other household wastes is 
vital to the health, convenience, and comfort of the family. Use 
the septic-tank method. Reprints of an article on this subject are 
available upon request. 


Ootton-seed-meal is a very valuable protein feed for dairy 
cows: 1 pound of good quality cotton-seed meal-furnishes as 
much digestible protein as 3 pounds of wheat-bran. Like wheat- 
bran, cotton-seed-meal is high in phosphorus. 


Eggs for hatching can be held for one week under ordinary 
room conditions or in a refrigerator without impairing their 
hatching power. 



Scale i = in. 
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EDITORIAL SECTION 

Two Americaa scientists, Professors Warren and Bancroft, 
Artificial Lave successfully produced rain in a series of experi- 

Production ments based on the natural process -wbieh takes 

of Rain. place in the upper atmosphere. In the upper atmo- 

sphere moisture is always present in the form of minute drops, so 
light that they remain in suspension. When particles of dust 
come in contact with the drops of moisture, they are absorbed, thus 
increasing the weight of the drops. As a result of their electric 
charge (positive or negative', the particles tend to become aggre- 
gated into masses, too heavy to remain in suspension, and then 
fall as rain. Thus clouds formed of vapour, too light to fall as 
rain, may be artificially weighted by electrically-charged dust, and 
immediate rain produced. 

Acting on this theory, a load of electrically-charged sand was 
dropped from captive balloons onto clouds. Rain fell immediately. 
Professor Bancroft calculates that 401b. of electrified sand would be 
sufficient to dissolve into rain one square mile of clouds. In a subse- 
quent experiment, an aeroplane was used carrying sand with a 
charge, partly positive and partly negative, of 12,000 volts. The 
machine rose and disappeared among the clouds, while spectators 
below awaited the miracle, which proved even more dramatic than 
before. The clouds burst into a violent shower of rain, while, at 
the same time, the sky cleared and the sun shone again. 

In the Netherlands Professor Veraat has succeeded in pro- 
ducing rain over an area of about 8 sq. km. by a similar method, 
throwing finely-divided dry “ice,” i.e., solid CO, from an aeroplane on 
to clouds. Similar experiments had been tried previously by 
various scientists using powdered kaolin, but had not given satis- 
factory results. Professor Veraat rose to a height of 2,500 metres in 
an aeroplane carrying 1| tons of “dry ice” and fitted with a special 
spreading apparatus; he then let the powder fall onto clouds 200 
metres below. Abundant rain immediately fell. The experiment 
was officially controlled by observers in four military aeroplanes. 
Professor Veraat explains the formation of rain by supposing that 
during the fall from the aeroplane to the clouds the particles of 
solid CO become electrically charged and transformed into micro- 
scopic drops of liquid CO which cause condensation in the clouds, 
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and consequently a fall of rain. According to Professor Veraat, 
this method will also make it possible to ensure fine weather when 
desired. By conTcrting the clouds into rain early in the day, he 
holds that a clear sky may be assured in a given locality for the 
rest of the day. 

* * * * 

“During the current year we have extracted from home and 
foreign journals many medical opinions on the 
Honey as a value of honey,” says the Scottish Farmer, “We 
Medicine. series with one by Dr. E. Wagner 

as published in the best-known German bee paper, Die Biene. 
Honey is a very ancient popular remedy whose beneficent action 
is derived from the poisons of the bees which it contains. Its activ- 
ity is precious against bronchial catarrhs, gastric catarrhs, hoarse- 
ness, asthma, obstinate coughs, diphtheria, anaemia, illness of 
change of life, wounds of every kind, inflammation of the eyes, 
scarlatina angina, abscesses, maladies of the bladder, for every 
throat affection, inflammation of the pericardium, maladies of the 
heart in a particular manner, infections of the mouth, inflamma- 
tions of the gums and conjuctival tissues, erysipelas, redness and 
inflammation of the skin, and sores of the hands. Eor the cure of 
internal ailments it suffices to dissolve a small spoonful of honey 
in a glass of water and sip this in little doses during the day. For 
external affections the honey is applied direct by being spread out 
thin on a piece of lint. In cases of diphtheria, it is taken non-diluted 
with juice of lemon with a view to killing the infective bacteria. 
In all other cases, it should be taken diluted. Thus very many 
maladies can be cured effectively and economically, and even 
avoided, by the rational use of honey.” ( The Veterinary Becord, 
Vol. XI, Xo. 52.) 

» * » • 


Xapier grass is said to be common in South Central Africa, 
Notes on but its cultivation as a special fodder crop has come 

Napier Grass. into practice only recently. Its heavy yield of 
green fodder, its drought resistance, and its palatability mark it 
with great possibilities as a fodder crop. 

Napier grass is propagated by stem-cuttings, roots, or rooted 
slips. On the Institute Farm planting of Napier has been done 
mostly by cuttings. The latter should have two or three nodes, 
and should be taken from mature plants. They should be planted 
like sugarcane flat and covered with soil. If sowing is done in the 
rainy season, which is probably the best planting time for this 
grass, it should be planted on ridges. Eidges can be made with a 
double mould-board plough or phawra. The distance should be 
about feet ridge to ridge. If all the nodes germinate, plants 
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should be thinned to about 2 feet apart. In months other than rainy 
ones they should be planted in ditches (furrows). When the plants 
are about 1 foot high, they can be earthed up again so that the plants 
are on ridges. They can also be sown on flat ground in rows and 
ridged up later. Rooted slips should be planted singly in rows. 
It can be planted at any time, except possibly the very dry months 
of May and June. On our Farm we required about 1,100 pounds 
of cuttings to plant one acre, 

Napier grass can be grown on any soil, except stiff clay and 
waterlogged lands. Medium loam is best. Land should be free 
from weeds and well drained. During the preparation of land for 
Napier grass the field should be manured with farm-yard manare, 
20 cartloads per acre. After each cutting intertillage should be 
i done with a cultivator and the field irrigated. If available, a top 
dressing of five cartloads of well-rotted manure should be given 
once a year. A handful of ground castor-cake dibbled round each 
plant greatly helps. 

Napier grass may be cut from three to twelve times a year, 
giving a yield of from 25,000 lb. to 200,000 lb., or even more, a year 
per acre, depending on the richness of the soil and on irrigation. 
Our l-acre plot of Napier grass planted in the second week of 
March, 1931, on manured, sullage-irrigated soil yielded about 82 
tons (2,200 maunds) of green fodder in a period of six months; i.e., 
May to October, in four cuttings. The estimated cost of production 
is 2 annas per maund. 

Napier grass should not be allowed to grow too big when cut 
for feeding. It is highly relished by cattle, as is clearly noticed 
on the Institute Farm. If it grows a bit thick, it can be cut with a 
chaff-cutter or ganda and then given to cattle. The oftenerit is 
cut, the better the quality of the fodder and the greater the yield. 
It also makes good silage. 

The Institute can supply Napier roots at Rs. 6, and cuttings at 
Rs. 2, per maund for planting. For planting, roots are better than 
cuttings as they stand long transit, delay of planting, and dry 
\ season better than cuttings. Cuttings are good for planting dur- 
ing the rainy season. Address the Business Manager. 

* * • » 

0 ' 1. There are no seasons in India which exactly correspond to 

In Reply to those in Europe. Nor will seasonal operations take 
Enquirer. place at the same time in different parts of India. Many 
operations in temperate countries are based on. the fact of winter 
dormancy, whereas most Indian fruits are evergreen. In general, 
planting of evergreens may best be done during the rainy season; 
but, where irrigation is easy, the winter is also satisfactory. 
Deciduous trees should be planted while dormant. The best 
time for pruning varies with different fruits; very little work 
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has been done on this problem in this country. As a general 
rule, prune when there is no fruit on the tree, preferably in winter. 
Avoid heavy pruning in the spring or summer, such as would 
expose the trunk or branches to the hot sun. Deciduous trees 
should be pruned .when dormant. In all cases, remember that 
pruning is a necessary evil, at be kept to a minimum. Prune 
only when you have a good reason for doing so. 

2. Fruit trees fail to bear for many reasons: poor strains, 
wrong moisture relations in the soil, lack of pollination, low humid- 
ity at time of pollination, frost, age, etc. Some trees normally 
do not set fruit while young; others stop bearing when old. The 
sapodilla is said to begin bearing at the age of six or seven years. 
I do not have much experience with this fruit, which is not com- 
monly grown in the TJ.P. I would suggest that you write to the 
Horticulturist to Government, Poona, or to the Agricultural 
Department, Madras, giving as full details as possible. (I have no 
information about lantana eradication.) — W.B.H. 

* * is * 
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PRACTICAL HINTS ON VECETABLE CULTURE IN INDIA 

Bt “Shereard” 

Part 3 

fConHnuedJ 

Tillage . — Too much reliance is often placed on manures, and 
tillage neglected entirely. Tons of tnanure may be applied to the 
soil, but tillage alone can help to convert it into plant-food which 
would otherwise lie inert. Tillage alone can cause the manure 
to function properly by improving the condition of the soil, and 
there by enable it to conserve and increase heat and moisture, 
which, in turn, operate on the manure. Almost similar qualifications 
have been attributed to the application of lime to the soil. Both 
are true. The relationship between all garden operations are so 
closely interwoven that without one tbe other cannot function 
properly. Manure will help to develop the plant, but without 
lime it cannot operate properly. Without tillage neither lime nor 
manure can operate properly. Without sufficient nitrogen in the 
soil neither phosphorus nor potash can operate properly. 

All this has been previously explained and so without adequate 
tillage, all expenditure on rectifying the mechanical condition 
of the soil, or on copious applications of manure and water, 
would be reduced to naught. It is only by proper tillage that 
the texture of the soil can be improved, and it is only by tillage 
that the plant can make use of the manure provided for its needs. 
Many regard this operation as only a means whereby weeds are to 
be destroyed. Ihis is partially true. Weeds draw a considerable 
amount of nourishment and moisture from the soil, and their 
destruction is imperative. But this is not the main object of 
tillage. 

Of all farming operations I consider tillage the most essential. 
In one of my previous publications, in which a Calendar of Opera- 
tions was introduced, I repeated under each month these words: 
“Dig and redig all empty beds. Keep all beds constantly forked 
up.” These words were repeated twelve times, and were done 
so with a purpose. I wonder how many farmers complied with 
these instructions even twelve times during the year! 

It is necessary to know something about mulching and 
capillary attraction before we can fully appreciate the value of 
tillage. Capillary attraction is nature’s way of bringing up the 
moisture from lower levels to the surface so as to enable the roots 
of shallow-rooted crops to make use of this moisture. One soil 
particle draws up the moisture from the soil particle just beneath 
it, and in this way the water is passed on to higher levels. Place 
a small heap of sugar in the centre of a plate and drop a little 
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coloured water in the plate, just enough to wet the base of the 
heap of sugar. If you watch carefully, you will see the moisture 
being drawn up to the topmost particle of sugar. This is capillary 
attraction. Xbe colour represents plant-foods. 

When the soil at the surface is hard-packed and smooth, as 
it becomes after each watering, it forms an ideal surface for 
evaporation, thereby permitting the moisture to escape from the 
land. Any article placed on the land will intercept this evaporation, 
as you have often seen by the moisture which is held captive 
beneath a stone, dead leaves, or even beneath matting which has 
been laid on a damp floor. It is for this reason, and also for pro- 
viding warmth, that the surface around the roots of plants in Europe 
and other countries is often covered with a mulch of litter from 
the stables. This, however, would not be practicable in India 
due to the ravages of white ants. 

By breaking up the surface soil not only do we provide a 
mulch of dry, loose tilth, but we at once destroy the capillary 
connection between the surface soil and subsoil, and thereby 
provide warmth and prevent the moisture being lost in evapor- 
ation, 

A moist surface does not imply that the condition of the 
soil is all that can be desired; it only means that the moisture is 
rapidly evaporating. _ A dry, finely-pulverized surface with a 
moist subsoil is the ideal condition, provided that this surface is 
assured as soon as the soil is in a workable condition after each 
watering or after rain. Do not wait till the soil is hard- packed, 
cracked, and crusty; prevent this condition by raking or forking 
up the surface, thereby ensuring warmth, moisture, and a free 
access of air to the roots. The admittance of air to the roots, 
apart from furnishing carbon and oxygen, helps in other ways 
to disintegrate the soil. Learn to water the plants by means of 
the hoe or hhurpi, By conserving the moisture in this manner 
many a gardener can cut down his water bill to half. Avoid 
sprinkling a bed. Water it thoroughly, and then keep it there for 
weeks by frequent and judicious tillage. If tillage is neglected, 
do not expect manure or water to do penance for this sin: the 
result will not meet with expectations. The soil itself is the 
greatest storehouse of plant-foods, most of which lie inert until 
unlocked by good tillage. 

Fdllotoing.—^h&xi one considers how poorly the Indian 
cultivator manures his soil, it is surprising how his crops grow as 
successfully as they do year after year ou the same land. There 
is a reason for this, for nearly three consecutive months durin" 
the hottest time of the year the ground lies fallow. Nothin” 
is grown, the soil is dry and parched; it is, in fact, baked by the 
intense beat of the sun. 
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’1 and the influence of the sun and air on the 

SOI which enables the soil to recoup so readily. They impart a 
one and fresh vitality to the exhausted soil. They decompose 

P^i’ticles and the vegetable matter left in the soil by weeds 
ana the previous crop. • 

Here is a living example of the necessity for fallowing 
Continuous cropping month after month 
witUout this rest would be ruinous to any soil, no matter how 
heavily manured. 

Tf fhat the land is left as it is immediately 

a ihe removal of a crop. On the contrary, to derive the best 
results from fallowing, the soil must be constantly stirred, cutting 
^wn all weeds and stumps of the previous crop in the process. 
Meie again we find another link in the closely-related chain of 
operakons fallowing and tillage. When the plots are large 
enough, the cheapest way to effect this is by ploughing. I have 
a ely seen a most useful plough for the purpose, made at the 
Agricultural Institute (Naini), Allahabad, named the “Wah-Wah” 
plough. I understand it is the invention of Mr. Yaugh, the engin- 
eer of the Institute. The plough not only stirs the soil, but by 
its side wings’’ it cuts through all the roots of weeds, etc,, on both 
sides of the point to a width of about 8 inches. What is all-im- 
portant is the fact that the village cultivator can use it with as 
much ease as his own desi plough, and it calls for no more energy 
on the part of the desi bulls to work it. 

This breaking-up of the soil presents a larger surface to the 
sun and air, and through their influence the lumps are broken up 
to a fine tilth. Without any apology I repeat: “Dig and redig 
all empty beds.” Never let the soil remain idle, even though it be 
lying fallow. If possible, a month’s rest (without idleness) should 
be afforded to the soil between each succeeding crop. When this 
is not possible, at least two consecutive months of fallowing each 
year is essential. 

Irrigation. Whatever the source of the water-supply, suecess- 
ful vegetable culture is only possible when that supply is adequate. 
The amount required will depend entirely on the nature (reten- 
tiveness) of the soil, prevailing weather conditions, and last, but 
by no means least, adequate or inadequate tillage. 

Irrigation should be thorough without being too frequent. 
When the supply is easily available, the tendency is to give too 
much, rather than too little. A more thorough soaking is necessary, 
but overwatering, which will cause the soil to bog or remain 
sodden for a day or two, must be avoided at all costs. This is not 
only wasteful, but injurious to the plants. 

Given a reasonably good soil, an adequate supply of water 
should be such that will permit of tillage after twenty-four hours 
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in liot weather and after forty-eight hours in cold weather. Here 
again we go back to the previous arguments: proper tillage is 
dependent on correct irrigation, and an adequate and economical 
supply of water is dependent on adequate tillage; and so again 
we find another link in the closely-related chain of operations. 

Watering only the surface of beds by sprinkling overhead is 
positively injurious as it is induces the production of surface-feeding 
roots which, although they benefit the plant for the time being, 
are liable to destruction from excessive heat and wind, thereby 
reducing stem and leaf development and retarding the proper 
functioning of the reproductive organs, such as fiowers and fruits. 
A thorough soaking of the soil will encourage the roots to go deep 
down into the subsoil, thereby furnishing a sure safeguard against 
drought, excessive heat, and hot winds. Moreover, the roots will 
derive their nourishment from the subsoil where the water has 
taken the necesary elements in solution. 

The burying of chattis or earthen pipes near the roots of 
plants, and keeping these filled with water, is a means of economiz- 
ing the wa.ter-supply during the hot months, when so much soil- 
moisture is lost in evaporation. This method is particularly 
applicable to plants grown at long distances apart, or plants which 
trail along the ground, such as pumpkin and marrow; watered 

in this manner, the fruit does not make contact with the wet 
soil. 

As early as possible after each watering, the surface soil should 
be loosened and pulverized, and all weeds removed. This tillage 
of the soil should be repeated as many times as possible before 
the next watering, which should not be given before the surface 
soil shows raal signs of drying out, but before the plants show any 
signs of wilting. Naturally, this condition will present itself 
sooner during dry hot weather than during cooler weather. 

Botation of Crops , — A regular rotation of crops is necessitat- 
ed more to soil poisoning than to soil exhaustion. All plants part 
with a fmcal matter through their roots. This secretion is injuri- 
lous to plants of their own family. No amount of manure will 
enable plants of the same family to be continuously grown on the 
same.land without lowering their vitality and decreasing their 
yield; m f act, after a time it would be impossible to grow the crop 
at all. Whereas this secretion is injurious to plants of the same 
family it has no baneful effect on plants of another family. Each 
succeeding crop should therefore be of a different family to its 
predecessor. 

- i the succeeding crop be of a different family, 

but It should also be of dissimilar growth to it's predecessor. The 
carrot, for instance, though not of the same family as the turnin 
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below grouad. Fibrous-rooted crops should succeed long-rooted 
crops, and vice versa; potatoes should not follow Jerusalem arti- 
chokes, etc. 

Below are a few vegetables arranged under their respective 
families or natural orders. It is easily seen that chillis, for 
instance, should not follow a crop of potatoes, egg-plant a crop 
of tomatoes, turnips a crop of cabbages, etc. At a later stage a 
tabular statement will be given, showing the family group of each 
vegetable and other information, for easy reference. By consult- 
ing this statement, the prudent cultivator will have no difficulty in 
drawing up a scheme of rotation showing the crops that are to 
follow in regular sequence on each plot: — 




Compositae 

Leguminosae 

Chenopodiaceae 

Crticiferae 

Artichoke, Globe 

Bean 

Beet 

Cabbage 

ji ^ruaalem 

Fenugreek 

Spinach, English 

Cauliflower 

Lettuce 

Pea 

„ Indian 

Eadish 



Swiss Chard 

Turnip 

UmhelUferae 

Solamceae 

Cucubitaceae 

Lilliaceae 

Carrot 

Chilli 

Cucumber 

Garlic 

Celery 

Egg-plant 

Gherkin 

Leek 

Parsley 

Potato 

Gourds 

Onion 

Ptrsnip * 

Tomato 

Elerela 



It is a mistake to allot a certain section of the garden to 
crops that take a long time to mature because this would mean 
growing the same crop or crops regularly on the same grouad. 
At least one crop of a different family or nature of growth to its 
predecessor should be cultivated on the same plot before a crop of 
the same family as the first crop is again grown on the plot. 

Preparation of Beds.—lt is presumed that the land has been 
■prepared in a general way, and the plots, paths, and water-channels 
have been laid out according to the instructions contained in the 
early part of this series. All that now remains to be done is the 
preparation of each individual plot to receive the seeds or seed- 
lings. This preparation of the plot will depend entirely on the 
crop it is to receive. In the previous chapter several methods 
of sowing and planting have been shown, and the treatment of 
each plot will be governed entirely by the method required for 
the crop concerned. 

As far as possible, only one crop at a time should be accommo- 
dated in each plot. For small gardens these plots should therefore 
be made of convenient dimensions to suit individual requirements. 
It may sometimes happen that a single plot is required to accommo- 
date more than one crop at the same time, each crop requiring a 
different method of preparation of the land. Though modifications 
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can be made to accommodate these crops iu the same plot, I repeat, 
it is preferable to have a separate plot for each crop, otherwise 
rotation of crops becomes impossible. 

In the accompanying diagram (diagram 2) a single plot is 
shown improvised to accommodate three different crops, each 
requiring a different method of sowing. 

Before describing the different methods of preparing the 
plot I must first stress the necessity for deep digging. Deep 
digging encourages the roots to go deep down into the subsoil— 
the necessity for this we have already learned. Eoot-aetion and 
root-development being encouraged thereby, all growth above 
ground is also benefited, resulting in marked improvement to the 
crop. The irrigation water is the more easily carried down to 
the subsoil, where it remains to be drawn upon by the plant by 
capillary attraction when there is no water in the surface soil. 
Deep digging benefits the plants in many ways; air finds its way 
readily to the roots thereby supplying the essential elements — 
carbon and oxygen. A thorough mixing of the soil is thereby 
assured; the complete disintegration of the soil, the action of the 
sun on the lower depths, etc., all play a very important part in 
improving soil fertility, and thereby improving the crop. 

Method A . — This is known as the flat system. Divide the 
plot into beds 5 feet wide, by narrow “feeder” paths, 18- inches 
wide, placed across the width of the plot. These paths will provide 
means of easy access to the beds, and will facilitate weeding, tillage, 
etc., without the necessity of having to enter the bed itself. Each 
alternate feeder path is converted into narrow water-channels by 
scooping out the centre. Thus between two beds will run a chan- 
nel for irrigation and between the next two a path diagram 2). 

Dig up these beds to a depth of one foot or 18 inches and 
thoroughly pulverize the soil. Subdivide these beds into smaller 
beds any convenient length (say 10 feet) by narrow ridges or 
bunds placed ■ across the bed. This is merely to facilitate equal 
distribution of irrigation water over the surface. 

How spread a 2-inch layer of well-rooted manure over the 
surface of each bed and dig' this into the soil. Level the surface, 
and the beds are ready to ceoeive the seeds or seedlings. 

Where tractors are employed, or deep ploughing is resorted 
to, the whole plot should first be ploughed and the beds, water- 
channels, etc., made subsequently. 

Method E.— This is the ridge system. The whole plot is dug 
over to a depth of 1 foot. Level the entire plot and manure it 
as described for the beds of the Jlat system. How across the 
width of the plot draw parallel lines 1 foot apart. These lines 
should run north and south to enable the rays of the sun, when 
travelling from east to west, to penetrate between the rows. 
This is essential. 
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Dig out the earth between the first two parallel lines to a 
depth of 3 inehes and heap it up between the next two parallel 
lines so as to form a ridge across the plot with a width of 
12 inches at the base, 6 inches at the top, and 6 inches in height. 
The top of the ridge should he flattened out as shown in diagrams. 
Continue in this manner throughout the plot, making a series of 
ridges and furrows alternately. The furrows thus formed by 
the removal of the earth provide passage for the irrigation water, 
whereas the ridges will accommodate the seed. The irrigation 
water should not be allowed to flood over the ridges. The seeds 
or plants will draw upon their supply of moisture by capillary 
attraction. This method is applicable to the cultivation of 
carrots, turnips, beets, etc., during rainy weather and in moist 
soils. 

Method C . — This is t\ie raised bed system. The raised beds are 
prepared in the same manner as the ridges of the ridlpe system, 
but the ridges and furrows are made wider. Beginning at one end, 
parallel lines are drawn across the plot 15 inehes apart; a space 
of 24 inches is then left, and another two parallel lines 1 5 inches 
apart are drawn across the plot, and so on throughout the whole 
plot. The earth between the two lines 15 inches apart is dug out 
to a depth of 4 inches, and this earth heaped up between the lines 
24 inches apart to form raised beds of that width (diagram 4). 

This is a useful method for growing sweet potatoes and Jeru- 
salem artichokes in localities with a heavy rainfall or on damp 
soils. The tubers are planted out along the centre of the raised 
beds in a single line. This method is also recommended for cauli- 
flowers, cabbages, etc., in districts where rainfall is excessive or 
the soil damp. These plants are planted along parallel lines 
drawn each side of the bed 3 inches away from the edges. 
The plants should not lie opposite each other, but should be located 
equidistant from two opposing plants, thus: — 

+ + + + 

+ , + -r 

Method D . — This is the trench system. The plot is ploughed 
or dug up to a depth of 3 or 4 inches and levelled. Commencing 
at one end of the plot, two parallel linef 2 feet apart are drawn 
across the width of the plot from north to south. Space out the re- 
quired distance between rows and draw another two parallel lines 
across the plot, and so on throughout its entire length (dia- 
gram 2). 

Dig out the earth from between the two parallel lines to a 
depth of 1 foot and place the earth on the sides. Loosen the 
earth at the bottom of these trenches to a further depth of 6 inches 
by digging over the earth, but without removing it. Now fill in 
the trenches with the earth at the sides to within 8 inches of the 
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top. Into these partly^filled trenches throw in manure to a depth 
of 3 inches and dig it into the soil below to a depth of 6 inches. 
Fill in the remainder of the earth to within an inch of the top and 
flood the trenches with water to cause the earth to settle. When 
sufflciently dry, rake up the surface and level off with additional 
earth to within 2 inches of the surface, thus making a series of 
shallow trenches throughout the plot. These trenches are now 
ready to receive the seed. 

You will note that about 6 inches below the surface there is 
a rich mixture, 9 inches deep, of earth and manure. The roots 
of the plants will gradually penetrate through the surface soil and 
plunge themselves into this rich mixture. Herein lies the secret 
of success with plants such as peas and beans to which this method 
is applicable. 

Method E . — This is the pit system. Pits 2 feet wide and 
2 feet deep are dug at regular intervals 3 or more feet apart from 
centre to centre. These are then filled in, manure being added, as 
was done for method I), and the pits finally saturated with water 
to induce settlement of the soil. When sufficiently dry, the 
surface is loosened and levelled ready to receive the seeds' or 
plants. This method is used for pumpkins, marrows, etc., the 
distance from centre to centre varying according to requirements. 

Sowing and Planting in the Open Ground . — Seeds are divided 
under two heads, each belonging to a distinct class — 

Class I.— Those seeds which are first sown in pots, pans, or 
nursery beds and the seedlings transplanted into the open 
ground; and 

Class II. — Those seeds which are sown right away in the 
position they are to occupy in the garden. 

For detailed instructions in seed-sowing the reader is referred 
to Captain W. Sherrard-Smith’s book, “Practical Hints on Flower 
and Vegetable Culture in India.” 

Different vegetables require different methods of sowing and 
planting. In the Tabular Statement of Information which is to 
follow the class to which the seed belongs, and the method of 
sowing or planting, will be shown. These methods will be referred 
to as A, B, C, D, and so on; a short description of each method will 
will be given here?— • 

Method A . — When the beds have been prepared, as instructed 
in the previous chapter, parallel lines are drawn across the bed, at 
the required distance apart, from north to south. These distances 
will vary according to the requirements of the crop, and will be 
shown in the^ Tabular Statement. The seedlings resulting from 
class I sowings are nlanted in position along these lines, while 
seeds belonging to cl^s II are carefully sown along the lines, 
and the resulting seedlings thinning out to the required distance 
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apart. TMs thinning-out is not done all in the one operation^ 
Supposing the plants are to be thinned-out to 9 inches apart; 
When they are an inch high, pick oat the weakest seedlings, leaving 
the others 3 or 4 inches apart. A. couple of weeks later a few more 
intervening seedlings are picked out until finally all but those at 
the required distances are removed. Never permit two plants to 
grow where one is desired; the mali will always err in this direc- 
tion. This principle should govern all thinning out operations. 

The greatest error in all seed sowing is in sowing too thickly; 
this is not only wasteful, but injurious, to the resulting seedlings. 
Very fine seeds should first be mixed with sand three or four times 
their own hulk; this will permit of a more even distribution; larger 
seeds should be mixed with sand twice their own bulk, while still 
larger seeds should present no difficulty in fairly even sowing. 
Seedlings from the tiniest seeds, when correctly sown, should not 
show up closer than an inch apart; while large seeds, such as pea 
and marrow, should never be sown closer than 0 inches apart, and 
even then may require thinning out. 

Seeds of class II may also be sown broadcast, i.e., scattered 
over the .• urface of the bed; but the method has many disadvantages, 
and is not to be recommended. The mali^ who always takes 
the line of least resistance, will invariably use this haphazard 
method. A little trouble in drawing the parallel lines will be 
amply rewarded if only by the neater appearance of the bed. 
Sowings in parallel lines will greatly facilitate all garden opera- 
tions, such as thinning out, tillage, watering, collecting the 
crop, etc. 

Method AI . — The beds are prepared, and the sowing or plant- 
ing done in exactly the same manner as described for method A. 
The plants, as they grow, will, however, require earthing-up. This 
is the process of drawing up the earth from between the rows and 
heaping it up against the stems of the plants, thus converting the 
space between the rows into “furrows,” and the lines on which the 
plants stood into “ridges.” This earthing-up should be commenced 
when the plants are about half grown. Every time the soil is 
tilled around the roots of the plants, the ridges are built up a little 
higher. The irrigation water is run along the furrows. 

Method B . — Parallel lines are drawn along the flattened sur- 
face at the top of the ridges, each line about 2 inches away from 
the edges, and the seeds sown along these lines. During the pro- 
cess of thinning out care should be taken to see that plants do 
not remain immediately opposite each other. 

Method BI . — The ground is prepared in exactly the same 
manner as for method B; but, instead of sowing or planting along 
the ridges, the plants are placed along the furrows in a single line. 
As the plants develop, the ridges are out away and the plants 
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earthed-up with, this soil, this being a modification of methods AI 
and'B. - 

The irrigation water is first run into the original furrows in 
which the plants stand, and, after earthing-up^ into the newly- 
converted furrows. 

The method is only applicable to planting and sowing during 
dry weather, or in very dry districts, for, should there be heavy 
rain while the plants stand in the furrows, they are likely to be 
waterlogged. 

Method C . — As explained in the previous chapter, in this 
system the sowing or planting is done either in a single or double 
line on the raised beds according to the requirements of the crop. 

Method D . — Draw parallel lines a foot apart along the trenches, 
each line 6 inches away from the sides. The seeds are sown 
along these lines about an inch below the surface. This method 
of sowing is used for peas, beans, etc. Single seeds are dibbled in 
at the given distances; but they should not lie opposite each other 
in the same trench (See diagram 2: the crosses represent the 
position of the seeds). When this method is used for seeds of 
class I (as globe artichoke, asparagus, etc.), the seedlings are 
planted in a single line down the centre. 

Method E . — Three or four seeds are sown about 6 inches apart 
in the centre of each prepared pit and the seedlings thinned -out to 
a single plant. If seedlings are used, these are planted singly in 
the centre of each prepared pit. 


Cattle-breeding operations in the United Provinces show 
progress under the charge of a special Deputy Director. The 
following statement shows the progress made and the extent of 
these operations: — 


1922 - 23 

1923 - 24 

1924 - 25 

1925 - 26 

1926 - 27 

1927 - 28 

1928 - 29 

1929 - 30 

1930 - 31 

1931 - 32 


Number of 
bulls issued 

Total number of 
bulls at stud 
in the province 

46 

239 

72 

301 

79 

312 

100 

374 

262 


635 

1,186 

815 

1,947 

568 

2,341 

639 

2,731 

555 
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CONTROL OF BURROWING PESTS 

Bt 8, E. Misra 

All rodents, such, as rats, mice, porcupines, ground-squirrels, 
ants, etc., rank themselves as farmers’ enemies. Their effective 
control forms quite a big problem in certain localities. For a long 
time field rats have been known to do considerable damage to 
standing crops, besides their being a serious pest in and around 
homes and godowns. Eeports appear from time to time of rats 
being a serious menace to agriculture in certain areas in the 
United Provinces. Last year, in March, we had a local official call 
for help for demonstrating our control-measures in Bamrauli vil- 
lage, about five miles west, of Allahabad, where hundreds of bighas 
of standing crops were devastated by field rats. The farmers and 
local official people there had exhausted all known methods and 
medicines against them, to no success. Our man conducted a suc- 
cessful practical demonstration with Oyanogas “A” dust in the 
above village for over two weeks. Formerly, we had to employ 
two night watchmen for watching our potato fields against por- 
cupines, yet about one-half to one acre of potato was damaged 
every year. We put one man regularly on treating with Cyano- 
gas all rat and porcupine holes on the farm and all neighbouring 
orchards, bare grounds and bushy places, and the railway line sides 
around the farm. As a result of that, we have dispensed with 
night watchmen costing about Es. 100 every season. 

For killing godown or grain store rats there is nothing like 
carbon bisulphide. Eats or mice are much more susceptible to 
carbon bisulphide fumes than weevils. A dosage of carbon bisul- 
phide which will kill only 10 per cent of weevil will kill 100 
per cent of rats if they are not allowed to run off. At the least 
smell of the carbon bisulphide fumes they at once try to run out 
of the room; but, if all the windows, doors, and outleading holes are 
carefully shut, in a few hours all of them will be seen lying dead. 
Carbon bisulphide can also be used in treating rat holes in homes 
and godowns by putting some cotton or rags wetted with it deep 
into the burrows and then covering the hole with earth. 

Oyanogas “A” dust is a grey powdery material used for kil- 
ling all rodents and vermin. In contact with moist earth it liber- 
ates its gas, which is a deadly poison. This material is pumped 
into holes with a small foot-pump which can be purchased for 
about Es. 20. 

-After the pump has been loaded with Oyanogas “A” 
dust, the delivery tube is put deep into the rat hole or burrow 
and moist earth is well pressed round the tube and then pumping 
commenced, After two or three deliveries or pumpings, the gas 
seeps emerging from different points, which shows that the hole 
which is being treated is connected with many holes. All such 
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connected holes should be closed with earth and then pumping 
begun again. About ten or fifteen deliveries are enough for one 
hole or hole system. 

Mole The difficulty with mole rats is that they do not 

leave open burrows, and treating often becomes futile unless holes 
are opened up at intervals on the connected burrows or runways 
and treated. The rest of the procedure is the same as for treat- 
ing rat holes. 

Porcupines . — Porcupines make deeper and bigger holes than 
rats. About one ounce or half a chhatak of the dust should be 
put in deep into the hole with a long-handled spoon and then the 
hole closed up with mud. Other connected outlets must also be 
closed with wet earth to retain the gas. Jackal and wolf holes 
can also be treated as are those of porcupines. 

If the rats or porcupines are present in the holes when treat- 
ed, they can be seen lying dead in the holes if dug a little later. 
It is better to treat fresh holes, which it is easy to know in the 
case of rat holes, but it is not so easy in the ease of porcupines. 
It requires a little experience and vigilance to know if and when 
the porcupines or rats are in. It is paying to treat large rat-in- 
fested areas systematically; that is, have two or three pumps work- 
ing together from one end to the other. As Cyanogas “A” dust 
liberates its gas in the presence of moisture, so, before pumping, 
water should be poured into the holes to make them moist if they 
are dry, especially in summer. Cyanogas is cheaper to use on a 
field scale, but it is not safe to use it in or around homes, for which 
carbon bisulphide is most suitable, but too expensive for field 
holes. 

Cautions.— The operator, while pumping, must stand on the 
windward side to avoid breathing in escaped gas. Avoid touch- 
ing the material with the hands. Wash the hands after operating 
the Cyanogas. If its gas has been breathed in by chance, inhale 
some ammonia. 

Cost of Treating with Cyanogas “A” Dust . — We got 75 lb. 
Cyanogas “A” dust from Shaw, Wallace & Co., Calcutta, for 
Es. 116-10, including freight, which comes to about Re. 1-9 per 
pound, or Rs. 3-2 per seer. Its cost of treating per bigha or acre 
varies widely, depending on the number of holes treated. It may 
be from one anna to one rupee or more per bigha. Last year, 
when it was demonstrated in Bamrauli village, it came to about one 
and a half annas to treat a bigha. That area was heavily infested 
with rats. Generally, it is much cheaper to treat holes in stand- 
ing crops than on bare lands, but probably the best time for 
treating field holes is just after the crops are harvested. About 
150 to 200 rat holes can be treated with one pound, or half a seer, 
of the dust. It tatee more to treat porcupine holes. 
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PROBLEM OF BULLOCKS IN THE JAIPUR STATE 

Bt be. T. GEogate, LD.D., Jaipde 

‘‘Bullocks form the backbone of Indian agriculture,’’ is a 
common saying, fully realized by all in India. The possession of 
good bullocks is a prime necessity for efficient agriculture. Bui-, 
locks found with the Jaipur State cultivators are generally very 
poor in quality. The breeding of good bullocks is almost 
unknown to the Jaipur cultivators, and most of the bullocks used 
for agricultural purposes are imported into the State. This 
annual import is near about 30,000. Calculating the average 
price of a bullock to be Rs. 50 the Jaipur State has been 
sending out Rs. 15,00,000 every year, and this is all from the 
pockets of the poor cultivators. This drain of money is very great, 
and affects the prosperity of the public in general, and the 
State in particular. I may therefore be allowed to submit my 
views on the subject. 

The cultivators of the State; when advised to breed good 
bullocks, generally complain of a want of sufficient fodder in the 
State, the high as.sessment on land, their poverty, which precludes 
their incurring any additional expenditure on cattle-breeding, and 
so on. There does not appear to be much truth in these complaints. 
In the Jodhpur State agricultural conditions are more unfavourable 
than, in the Jaipur State, yet the cultivators there not only pro- 
duce all the bullocks required for their own purpose, but also ex- 
port a large number of bullocks to the Jaipur State and the United 
Provinces. It is probably the export of bullocks which is greatly 
helping the cultivators to maintain themselves, and bring a 
substantial income to the Jodhpur Durbar in the form of export 
duty. There is therefore no reason why the production and ex- 
port of good bullocks should not be possible in the Jaipur State 
as well. 

The following are the main reasons for bullocks not being 
raised- in the Jaipur State:— . 

(1) The cultivators do not properly feed their cattle; (2) 
good bulls are not available for breeding purposes; (3) 
there are no veterinary facilities throughout the State, 
hence the rearing of cattle appears to be risky to the 
cultivators; (4) indiscriminate breeding, especially in- 
breeding; (5) bullocks do not fetch a fair price; and 
(6) good bullocks belonging to the United Provinces 
cattle dealers can be had by the Jaipur State cultivators 
in exchange for two or three inferior bullocks raised 
without expenditure to the owner. 

The Jaipur ^^tate has opened an Agricultural Department 
which, among other activities, has undertaken the work of cattle- 
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breediag. la due course^ that department hopes to get saactioa to 
sell its bulls at cheap rates within the reach of the poor cultivat- 
ors, A State-wide veterinary organization is also essential for 
pushing on the cattle-breeding work in the State, but this work 
involves on expenditure of thousands of rupees. Henee the Durbar 
will have to find ways to increase the ineonoe to cover the 
additional expenditure to be incurred upon the proposed veteri- 
nary organization. The main suggestion of this article will 
probably solve this problem as well. 

Eegarding the other causes of the absence of the breeding of 
good bullocks in the Jaipur State, the writer may be permitted to 
make the following suggestion to promote the breeding of good 
bullocks. The suggestion is that the Jaipur Durbar should levy 
a high duty on the import of bullocks. Apparently, this might seem 
to be impracticable for fear of public opposition. It is the aim 
of this article to educate public opinion in favour of raising the 
import duty on bullocks. 

Higher prices of bullocks would afford a great inducement to 
the cultivators to raise good bullocks. At present, even good 
bullocks fetch poor prices. In fact, the prices fetched do not 
even 'cover the actual cost of production in the Jaipur State. 
Hence it is that the cultivators are indifferent towards raising 
their own stock in the proper way. High import duty will result 
in higher prices of bullocks, which will automatically induce many 
cultivators to breed better bullocks so as to raise their income by 
the sale. On the other hand, having to pay higher prices in 
a lump sum would lead cultivators to pay more attention to rais- 
ing suitable bullocks at home. 

Proper feeding is a vitally important part of good breeding. 
It would therefore be desirable for the Jaipur Durbar to take 
such steps as would make the cultivators pay more attention to 
the feeding of the home stock. If the import duty is high enough 
to put the purchase of bullocks raised outside the State beyond 
the reach of the ordinary cultivators, they will cease to depend 
upon the purchase of foreign bullocks. At present, most of the 
Jaipur State cultivators go to the cattle fairs every third or fourth 
year and purchase a pair of bullocks costing about Rs. 100 or so. 
The financial condition of the cultivators makes them borrow this 
amount from the money-lenders, who charge them a rate of interest 
that will secure for them a return of double or treble of the amount 
lent. The high prices of bullocks resulting from the import duty 
are likely to minimize the borrowing of large suras, and thus largely 
save cultivators from the clutches of the money-lenders so 
far as loans for bullock purchases are concerned. In time 
the cultivators will come to realize that the amount which was 
paid in instalments for paying off the debts, if “spent on the 
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feeding and care of the home stock every day proportionately, 
will produce a superior stock of cattle. 

Regarding the sixth reason mentioned above, it must be said 
that the practice of exchanging two or three home bullocks with one 
good foreign bullock affects cattle-breeding in the Jaipur State very 
adversely, Bullock traders purchase bullocks in the cattle fairs 
of Ajmer and Jodhpur State at cheap prices and take them to the 
United Provinces by the Jaipur State roads. When they are on 
the way with their cattle, the Jaipur State cultivators exchange 
with them two to three bullocks of inferior type belonging to them- 
selves for one good foreign bullock. The bullocks given in 
exchange are generally of the same age as those received in 
exchange, but have to be given away because of their unfitness 
for agricultural work resulting from the cultivators’ indifference 
toward their breeding. Cultivators are indifferent merely because 
they know that one good bullock can be had in exchange for two 
or three raised without expenditure. The proposed import duty will 
make it forbiddingly expensive for the United Provinces traders to 
pass through the State with their bullocks. The State cultivators 
will thus be forced to depend upon the bullocks raised in the State. 
This will make them pay more attention to better feeding 'and 
using well-bred bulls. 

This apart, import duty will, in all probability, raise the re- 
quisite funds for the veterinary organization in the State, but its 
main advantages are that it will discourage the import of cattle and 
push on the bullock-breeding industry in the Jaipur State, The 
Jaipur State is nearer to the United Provinces than the other bul- 
lock-breeding centres of Rajputana; therefore there are great 
possibilities of gradually developing the bullock export trade both to 
the benefit of the cultivators and the Durbar as well. Increase in 
the export trade will result in a corresponding income to the State. 

It may not be out of place to mention here that Holstein, 
Jersey, and Guernsey cattle became the best breeds of cattle in the 
world after the import of cattle in their native places was com- 
pletely prohibited. In India also the Mysore Durbar has prohibit- 
ed the import of cattle, and has succeeded in improving the 
Amrit Mahal breed. 


The importance of common salt in the feeding of farm animals 
has been known for centuries. The cow requires a daily amount of 
salt from 0'75 to 1'5 ounces. 

* « » * 

The whole of the dairying industry is intimately bound up 
with the sanitary quality of the milk produced. Dirty pails are the 
greatest single source of contamination of milk, 


SOIL EROSION 

By S. C. Chowdheey 

“The greatest mechanical economic loss from which India 
suffers is the loss of fertile soil by erosion. As one travels up 
and down India, he cannot fail to be impressed, as he approaches 
watercourses and rivers, with the marks of erosion. Sometimes 
the eroded land takes on the nature of “bad lands.” I think of 
stretches of the Punjab along the Jhelum, I think of stretches 
along the Jumna in the United Provinces, along the Chambal 
in Central India, along the !Narbada, and along the Erishna. In 
many parts of Central India formerly there was sufficient soil 
above the rock to guarantee for all time, as long as the soil 
remained, abundant crops. But in many places several feet of 
this good soil have been washed away, leaving bare rock. The loss 
by erosion means a depletion of the farmers’ most valuable asset. 
Soil is the most important integer of his capital. Without 
no crop is possible. The soil that is now being lost by erosion has 
taken unbelievably long periods of time to put into its present 
position. It is now being lost to the value of erores of rupees 
every year. India, through neglect, is losing its birthright.”* 

Soil erosion is the greatest destroyer of soil fertility. It 
ruins the land — much of the soil reserve of plant-food is washed 
away, much damage is done to irrigation, water-power is lost, it 
interferes with navigation, and it interferes with farm manage- 
ment. So the importance of taking every step to combat soil 
erosion cannot be overestimated. It is to be regretted that a 
large number of farmers appears to be quite incapable of being 
appreciative of the extent to which their farms are suffering from 
soil erosion, and one is inclined to think that the reason for such a 
state of affairs is that erosion appears to such individuals to be a 
word, rather than a fact; or, if a fact, to be of academic, rather than 
practical, importance. With this thought in view, it seems desir- 
able to explain briefly the natural and general erosion which has 
been taking place for centuries and which is to-day still occurring. 

General Natural Erosion . — Erosion may be simply explained 
as the breaking-down of the materials forming the surface of the 
earth, and the movement of such material from one place to 
another. The breaking-down or weathering of the earth’s surface 
is carried on by a number of agencies, e.g., temperature, lower 
forms of life, air, and water; and it is with the last two named that 
we are concerned. All land surface areas pass through a cycle 
of general erosion, which results in the appearance of the 
peculiar physical features with which one is familiar. An exam- 

*Dv. S. Higginbottom— TAe Allah'ibad Farmer, Yol. YI, No. 2, April, 1932. 
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pie will explain how it happens. A plain is elevated above the 
general level of the surrounding country, possibly by volcanic 
eruption, and this plain is in an uneroded or undenuded state. 
Gradually, as a result of the drainage of rain-water, small 
gullies are formed which slowly, bat steadily, increase in size 
until the original plain becomes a mass of hills and valleys. 
This is what happens to cultivated lands when erosion takes place. 
A small gully is first formed; and, owing to the increase in the 
speed of the water as it drops into, and runs down, this gully, the 
sides are eroded and the gully widens and deepens. Small 'hills 
and valleys are formed, the hills being actually ridges in a field 
and the valleys the small gullies and depressions occurrino' on 
cropped lands. The land remains quite unsuitable for growiu" 
crops for a great number of centuries. “ 

pollan Erosion , — As well as water, wind is also an agent 
working for nature in the group of eroding agents. Such erosion 
by wind is termed iEoIian Erosion. 

The wind is one of the agents of erosion, which means that 
It is engaged in removing, transporting, and depositing rock 
fragments and dust particles. The transportation of dust by wind 
IS well known, and the fineness of the particles transported is 
recognizable by the fact that dust is deposited in every place to 
which a current of air has access. Wind erosion is operating 
wi h greater or less effectiveness in all climates and regions, but 
effective in humid regions, especially where clothed with 
vegetation. Moisture, by increasing the cohesion of the particles 
of earth, prevents their being removed by wind action, and so the 
maintenance of good water content in the soil is highly important 
in preventing seolian eroshm, ' & J' F 

• different land surfaces on which wind erosion 

IS most effective. Let us look to them in brief 

Wind Erosion in Mumid Eands.^Where vegetation denselv 
clothes the M, the loose, disintegrated rock is held in place and 
protected. Yet, even here, strong winds now and then overturn 

foreS hurricane force may plough a path through the 

forest, even carrying the trees away bodily. The overturning of 
the trees moves rook fragments, which are then exposed to^the 
winds; but this is a minute effect. ^ 

fnr fhl of humid lands, man has created opportunitv 

S fhA of the winds by the removal 
of the forest and by ploughing. removal 

0?* Lofty mountains are exposed to 

strong winds for they rise into the rapidly-movin- upper^ir cur 

”°kfra^rebT“ t »s snow and 
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We have no measurements for the determination of the rate 
ot tne work of wind in such a situation, and it would he difficult to 
measure in any event, since it is but one of the several processes 
wmoh are at work reducing mountain elevations. 

IFtnd Work on Seashore.— Portions of the sea-coast are 
especially favourable to effective wind work, for there are three 
■ favouring conditions— 

(os) an abundance of sand thrown by the wavesj 
(oj absence or spareness of vegetation; and 
(c) the rapid drying out of the loose sand. 

Formation of Sand-dunes . — With an abundant supply of dry 
sand having little or no vegetation to hold it in place, the wind 
readily moves the sand before it, sometimes lifting it well above 
the surface, but more commonly drifting it along with the accom- 
panying development of ripple-marks. These sand movements 
are most effective under the influence of drying winds, which need 
not necessarily be more strong than the damp winds. Very violent 
winds whirl the sand before them, and are even able to pick up 
and transport shells and shell fragmentsv 

Ihe sand is drifted in any direction that the wind may hap- 
pen to be blowing; but, since the great majority of the winds blow 
either on shore or off shore, either diagonally or directly, the 
chief sand movements are either landward or seaward. In the 
latter case, the sand comes within the reach of the waves to be 
thrown back again, but iu the former it accumulates on the laud 
back of the beach. Here the tendency of it is to form a narrow 
strip of low sand-hills called sand-dunes. In their highest por- 
tions the dunes are commonly not more than 50 or 75 feet, and often 
much less, but they may reach heights of 200 to 300 feet. 

Wind Work in Deserts . — Extensive areas of the earth have a 
climate^ so dry that only sparse vegetation grows, and in some 
places it is dry that vegetation is almost absent. In such arid 
regions the soil exposed between the sparse vegetation is almost 
permanently dry; it is therefore subject to transportation by 
the winds, which are often very strong. 

Normally, the loose soil is slowly drifted about, keeping close 
to the ground, and tending to accumulate around obstacles such 
as well-rooted plants. 

Now and then, in the drier regions, fierce winds sweep over 
the surface, and then the loose, fine-tcxtured soil is raised in 
clouds of dust which so fill the lower air as to completely shut out 
distant objects from view. In deserts these sand-storms assume to 
be dangerous to life. Extensive deposits are made, the local 
topography is altered in detail, and paths and trails are com- 
pletely obliterated. 
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Erosion hy Water. — In. order to understand this particular 
phase of soil erosion, we should, at the outset, make a consideration 
of such factors as silt in rivers, the run-off of rain water, and the 
effects of vegetation. 

Silt . — All running water on the earth is carrying a load of 
mineral matter, though the load varies greatly from one^ stream to 
another, and from time to time in the same stream. This mineral 
load is carried in fragmental form. The former is the chemical 
load which is invisible, the latter the mechanical which is visible. 

By far the greater proportion of the chemical load of rivers 
is supplied by underground water which brings to the surface a 
great variety of mineral substq^nees in solution. It has been calcu- 
lated that the Thames transports 548,000 tons of mineral matter 
each year. 

Besides the chemical load contributed by the underground 
water, there is an addition to the supply obtained by the surface 
water itself. Ordinarily, this contribution is slight, and its amount 
depends upon the composition of the water and the nature of the 
rock or soil. Water impure with oi-ganic acids will dissolve more 
than purer water, and river-water is often charged with these and 
other substances. 

The mechanical load is essentially a contribution from the 
surface. Some of it may fall to the river from steep slopes; some 
is worn from the river-bed by the attrition of the rock fragments 
against the stream bottom. But the greater portion of tne mechan- 
ical load of rivers is washed into the stream by the multitude 
of tributaries and by the huge amount of run-off water, which 
finds access into the river. 

Silt is the very fine earthy material carried in suspension 
in the water; and, although it has a tendency to fall toward the 
bottom of a stream, it is prevented from doing so on account of 
the smallness of the particles which allows them to be lifted by the 
numerous eddies always present in a rapidly-flowing stream of 
water. But some streams are so heavily burdened with sediment 
that they cannot carry it all, and are overburdened. Such streams 
are forced to steadily lay down some of their burden in the stream- 
bed, building it up. 

The amount of silt transported by a given quantity of water 
flowing at any given speed is to an extent limited as every 
increase in the stream’s load causes a corresponding decrease in 
its carrying power. It has been observed that a current of half a 
mile an hour will carry coarse sand, while a current of two miles 
an hour will move angular stones the size of an egg. The trans- 
porting power of water varies as the six power of the velocity so 
that, if the velocity of the current is doubled, the power of trans- 
portation is increased 64 times. 




SOIL EEOSlOif 


drained, and accompanying this 
foor ^^^Jisportation of a vast quantity of soil and plant- 

drat^P^T'^ in solution, some in suspension, and some 

a^^ed down along the river-bed. It has been calculated that 

P„K,- > Tf 19,500,000,000,000 

st^a oaLm A carries with it about 

81? 500,000,000 pounds of soil and rock fragments. “This vast 

anr^ 9 fi« f collected, would form a prism a mile square 

and 268 feet high!” On the other hand, it has bLn estimated bv an 
t geologist that the Ganges carries downeight times as inuch 

tasthe Mississppi. The Ganges thencarries 6,500,000,000,000 lb. 
of soil annually mto the Bay of Bengal. A similar calculation of 

fair, -n^ 1 ™’’® fij.1 givo one an idea of the huge erosion 

taking place in the soils of India. This loss of India’s soil by 
erosion is complete and final. No replacement of it by mechanical 
or economical means is known. This loss of soil is progressive; 

adopted vigorously, India will soon lose her 
H culturable will be soon 

classed as non-culturable waste. 

Bun-off.^The percentage of the water falling on the soil which 

but runs off in the form of storm-water, 
fiioh, ^particularly wnen the ground is saturated in the locality 
L fn .In some regions it may amount to as much 

tL Lb" inrfa1tor::!!"^'“- depends on 

(1) the distribution and amount of rainfall. In India 
there are yery heavy downpours of rain in a short 
period of time which does the greatest damage. 
More gentle and evenly-distributed rainfall would 
have resulted in less loss hj erosion; 

(2) the slope of the land; 

(3) the character of the soil, i.e., where the soil is plough- 
ed has a porous or tight texture, and where the 
soil has an impervious layer below it; 

(4) the nature of the vegetation covering the land; and 

(5) where the soil is saturated with water or not. 

The amount of run-off would be greatly reduced by altering 
the physical condition of the soil so as to enable it to retain as 
inuch ram-water as possible. Good tillage, deep ploughing, 
addition of farm-yard manure, the plough under of green crops 
would thus help to retain the rain-water and so to reduce run-off. 
Ihe proviMon of bunds is also an effective way of preventing run- 
off. A minute study of run-off water will show that most of our 
soils in moderate rainfall areas lose from ^ inch to i inches of soil 
annually from cultivated land. 
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This loss is greater iu the hill district of Assam where the 
rainfall is much more. 

Effects of Vegetation.'^l.t is evident from the preceding 
paragraphs that erosion is a danger which must be dealt with 
rapidly and effectively unless one is content to allow the country 
to develop into an arid waste in a very short time. The encourage- 
ment of the growth of vegetation will effect a very great deal in 
preventing erosion and in helping to reclaim eroded areas. Vege- 
tation reduces evaporation by diminishing the wind action and by 
shading the soil. A good vegetal covering also helps considerably 
in binding the soil particles together; one may frequently observe 
the effect which a single plant-root has in reducing the rate of 
growth of a small gully. Walking along any washed-out depres- 
sion in the field manifests this clearly. Another beneficial result 
from a good cover of vegetation is the increase in moisture in the 
soil, and, later, the increase supply of underground water which is 
the outcome of this. This is eft'eeted in two ways: First, there will 
be a luxuriant root growth as each root affords a path down 
which the water can find its entry; and, secondly, the vegetation 
itself cheeks the flow of water, and thus increases the time of 
contract between the soil and the water flow over it, thus enabl- 
ing a greater amount of water to be absorbed. 

The run-off from heavily-grassed areas is always far less than 
from unprotected earth across which water rushes with uncontrol- 
led force. In India the number of eroded acres of land has 
increased considerably due to the destruction of a number of 
forests. 

Part 2 

Protection of Cultivated Land . — Having stated briefly how 
erosion takes place and what effect it has, it remains to be explain- 
ed how it may be prevented and what measures must be adopted 
to reclaim eroded land. In the first place, it will be advisable to 
consider the land which the farmer holds, is cultivated, and 
cropped annually. 

In order to prevent erosion or denudation of cultivated lands, 
it is absolutely essential that money be spent on the necessary 
works. Mention of expense, it is feared, will harden the hearts of 
many farmers, but a study of the economic side of the matter 
should relieve their minds of the idea that it is anything but an 
economic business investment. The “Contour Eidging” of cultivat- 
ed land entails a relatively small expenditure which is not high 
for anti-erosion works; and the increased yield from lands suitably 
protected will pay for this expenditure in a very short time and 
the value of the land will be considerably increased. Money spent 
on anti-erosion work is money invested wisely. 
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■ ® (,{i 0 yalue of water 

_owiiig over the land and the , greater the concentration of the 
, ^ oWj ■ the /gr^ the erosion, 

unchecked erosion are-*— 

(1) th^ formation of channels through the land, commenc- 
ing as small wash-outs and later developing into 
unsightly gullies, with the consequent disappear- 
ance of the soil; 

( 2 ) disappearance of the bnmus in the soil and continual 

appearance of fresh subsoil on the surface of the land; 
and: 

(3) the leaching out and washing away from the soil of 
chemical salts necessary for the successful propaga- 
tion of crops, 

„ The subsoil never has time to gain the properties heedful for 
t^e growing of crops as it annually disappears arid a lower 
stratum of earth IS exposed. 

These results may all be classed together thus: — 

Iri® inability of the soil to produce crops and the resulting 
depreciation of the value of land. This immediately raises the 
question of protection against soil washing or denudation. 
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and money. The consequences are disastrous to the lands which 
the drains were originally intended to protect. An overflow takes 
place, the drain bursts, a large volume of water concentrated 
into one stream pours down the land, and a gully is formed 
immediately which it is extremely difficult to prevent from grow- 
ing in size. 

Natural Water Courses, - In order to reduce the strain on 
artificial rain-water drains, natural courses of water should be 
made use of to a greater extent. These should not be ploughed 
up, and natural vegetation should be left undisturbed. The 
natural watercourse does not erode to any noticeable extent if the 
volume of water passed down it does not exceed that which is 
carried off under natural conditions. This is the limiting factor 
for the use of natural watercourses unless additional artificial 
protection is resorted to. 

The cheapest and easiest method of constructing rain-water 
drains is 'to first roughly plough them out, using as heavy a 
plough as possible, and then to finish off the work with hand 
labour. The most suitable grade for rain-water drains is 1 in 300 
or 1 in 400, depending on the type of soil on which they are con- 
structed. In very rocky ground it might safely be increased to 
1 in 100. 

It is a good practice to plant the side of the drain with pro- 
tective vegetation which will bind the earth and prevent it from 
being washed away. A suitable growth is “dub” Cynodon docty- 
lon which in time mats closely with the earth. 

Contour Ridges . — Undoubtedly the most efficient method of 
preventing washing of cultivated lands with any appreciable slope, 
having regard to cost, is by the construction of contour ridges. 

There are mainly two objects attained by contour ridging. 
The first object attained; by contour ridging is the division of 
water flowing over the land into small controllable volumes, and 
the second object is the collection of silt behind the ridges. 

Contour ridges may be briefly described as long, low mounds 
of earth running on a grade across the slope of land behind which 
the silt collects and the surplus rain-water drains off. 

Lands Requiring Contour Ridging . — Almost without excep- 
tion all land with a slope steeper than 1 in 40 will reqxrire contour 
ridging. In many parts of the country farming operations are 
carried on lands with an average slope of 1 in 20 to 1 in 30, and 
erosion is taking place in these areas to a marked extent. Soil 
washing and its loss may not be apparent to the casual observer, 
but to the experienced person the results of the evil are easily 
noticeable. Instances are common of the drop in crop yield, actual- 
ly due to erosion being placed at the door of insufficient fertiliz- 
ation and other causes, It must be borne in mind. that improve- 
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Grade . — From general practical experience it has been found 
on a number of places that the most suitable grades on which to 
place contour ridges is 1 in 300 or 1 in 400. On land which is 
capable of heavy absorption of water the flatter grade may be 
used, but on land which will not absorb much moisture the grade 
1 in 300 should be employed. 

DtstatiGe$ Apart. distances between successive ridges 
is a very important point to be considered, and under no cireum-. 


7hX fertilizers, green manuring, and 

other methods can never prove successful as long as water is 
permitted to wash the surface soil from enltivated lands. 

JRtdges.—A. cross-section of a contour ridge is shown below. 
Oontonr ridges should be constructed with a final height of 
18 inches to i feet, a top width of 2 feet, and a base width of about 
10 feet. A base width of 8 feet may be employed for ridges 
18 inches high, but the broader-based construction is without 
doubt more efficient. 


Bad sloping tip groMaUg 


Slope of&ie land 


Correct Method 
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tances should they be set furthei* apart than 100 yards. On steeply- 
sloping lands the ridges must be placed nearer to each other than 
this. The following table from Haviland may be used as a general 
guide:—,; ; ' ' ,■ ^ 


Slope of Land 

Distance between Successive Ridges 

1 in 40 

100 yards 

1 in 30 

75 „ 

1 in 20 

50 „ 

1 in 15 

35 ,, 


Length, of Bidges.-^li is essential, for satisfactory operation 
and to reduce the possibility of bursts occurring, that no ridge 
should be longer than 1,500 feet if discharge is to take place at one 
end only. A ridge of a total length of 3,000 feet can be construct- 
ed and work carried on satisfactorily if discharge takes place in 
both directions. 

As a general rule, the longer the ridge, the shorter must be 
the distance between ridges. It must also be remembered in this 
connection that the length of a ridge is also dependent upon the 
type and state of the soil, which has a direct influence on the 
amount of run-off occurring after rain. The less the absorbing 
power of the soil, the shorter the ridges will have to be. 

Crops on Ridges . — It is advisable to utilize the ridges, il- 
most any crop can be planted on the contour ridges. For the 
majority of the farmers it will be preferable to plant a crop on the 
ridge similar to that growing between the ridges. It is not 
desirable to plough the ridges at any time. 

Napier fodder and j^eet potatoes are suitable crops for 
ridges. These crops bind the ridges; and, if Napier fodder is 
planted, it will act as a wind-break. 

Discharge from Contour Ridges . — The discharge from the 
contour ridges may be effected into artificial rain-water drains 
or natural watercourses. A natural watercourse for this purpose 
is more satisfactory, but it must be remembered that a natural 
watercourse must not be overloaded beyond its natural carrying 
capacity by discharging contour ridges and storm drains into it 
unless precautions are adopted to prevent erosion in the bed and 
along the sides. 

jTerractn^.— Terracing is another most effective method of 
preventing soil washing. It consists primarily in reducing the 
slope over which the water moves, or in stopping the flow of water 
down the slope by breaks which gradually rise into banks separat- 
ed by belts of plough land: 
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There are two distinct typos of terraces— -the hench terrace 

and the ridge terrace. A field of bench terraces resembles a series 
of benches, while ridge terraces are simply ridges of earth thrown 
up across the slope of the field. 



Bench. 

Terrace 


Bidge 

Terrace 


Gullies and -Having described a few methods of 

preventing soil erosion, it remains a task with us to devise means 
in stopping gullies and washes and in reclaiming eroded lands. In 
this connection, it is necessary to make use of all methods employed 
in preventing erosion. Aside from these, there are many other 
methods employed in stopping the advance of ditches and water- 
courses and in filling gullies. 

Most frequently lands which cannot be used for farming be- 
cause of excessive erosion must be reforested in order to be re- 
claimed. Trees should be planted thickly in the mouths of, and as 
far up, the gullies as possible. 

A small wash-out can be silted up by placing a row of timber 
or bamboo stakes across. These must be well driven into 
the ground. Light branches, debris, straw, and dirt are then 
intertwined through the stakes and the silt is held up behind these 
barriers. This method is not very expensive, but efficient. 

Another method of silting up gullies is to excavate a trench 
first across the gully-bed to a depth of 9 inches to 1 foot. Wire- 
netting is then laid in this trench and stones well packed in it. 
Usually, such a dam will gradually allow the gully to fill with 
sediment. 

Brush, logs, stumps, and stones are excellent materials to 
throw into gullies. Such material should be well anchored to 
prevent its being carried away. Many ditches have been com- 
pletely filled in this manner. 
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For the reclamation of badly-gullied and eroded land^ the 
following example from the Allahabad Agricultural Institute 
Farm will be of much value;— 

“When we took possession of this land in 1912, it was badly 
gullied and eroded, so much so that much of it had been classed 
unculturable. The lay of the land was carefully studied by the 
Institute staff. Bunds of earth-work, with puoea spilt ways, were 
put in at convenient places. In a few years very striking results 
were evident. Along the actual river-bank, which was deeply gul- 
lied, the mouth of every gully had been closed by an earth dam. The 
earth was taken from the river-side. The river was in high flood 
in 1916. The result was that, when the river went down, behind 
these bunds we had beautiful level fields. Some of the gullies, by 
actual measurement 17 feet deep and 60 to 70 yards wide, were 
completely filled with beautiful rich soil. Opposite the big brick 
arch of the East Indian Railway a masonry dam was erected. In 
three or four years beautiful rich silt was collected, about 8 feet at 
the deepest, varying in width from a few yards to 60 or 70 yards, 
and extending back nearly half a mile. At the south boundary of 
the farm there was one place where three streams came into one 
big nulla. Advantage was taken of two promontories of stiff black 
soil. A masonry dam, costing a thousand rupees, was put in. 
Within five years there was a fill of 14 feet of rich silt. This 
dam reclainied nearly seven acres for the Agricultural Institute, 
and well over forty acres for our village neighbours. The land 
which h d been the poorest in the village is now the richest.”* 

In conclusion, it can be said that prevention is better than 
cure. Every farmer should do a little anti-erosion work every 
year and adhere to a definite programme. It has taken many 
thousands of years to produce this rich alluvial soil of India, and 
the soil filched by uncontrollable erosion can never be replaced in 
a man’s lifetime. 


Testing the production of our cows one day every two 
mouths is a short-cut methdd that has proved successful; note the 
same in case your herd is too small for daily testing, 

» * * # 

^ It is estimated that in Great Britain and Ireland each year a 
million unwanted calves are born. 

* « * * 

Two weeks may be considered a time-limit for holding batch- 

ing eggs in low temperature. 

*Dr. Hig^nbottom—yAe Former. ^ ' 
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TRIALS OF BARLEY NO- 251 

fin Pukhrayan^ District Gawnp ore J 
By Naeain Sinha Mathur 

Barley Ko. *251 is a selectioa made by the Assistant Economic 
Botanist to Government, United Provinces. It is a new variety of 
better quality and is a heavier yielder than desi barley. Its grain 
has been examined by experts in England, as well as in India; and, 
as encouraging reports have been received, I desired to introduce 
it in Pukhrayan Sub-centre. To see if this variety would suit 
this locality the matter was referred to Mr. T. E. Low, Deputy 
Director of Agriculture, Cawnpore, and through him a few maunds 
of seed were received in 1928 and distributed amongst a few culti* 
vators, who tried it in their fields. It was reported to have yielded 
better than desi barley, and the produce varied from 15 to 25 
maunds seed per acre according to the soil fertility and irrigation 
facilities. Those who watched its progress from sowing to har- 
vesting-time were very well impressed and requested the Superin- 
tendent of Agriculture to keep a stock of this variety in the 
Government Seed Depot for distribution. To meet the demand of 
the public all the produce of this barley was purchased from the 
cultivators who had grown it in 1928. Since then, it is being 
issued every year from the Pukhrayan Seed Depot, Its area is in- 
creasing and the produce is always reported to be better than the 
local barley. 

To make the assurance doubly sure, and to demonstrate it to 
the public, the Superintendent tried it in the Government demon- 
stration plot in the Rabi season 1931-32. The results are noted 
below. 

The demonstration plot has no irrigation, and has not been 
manured for many years. It had a crop of gram in the Eabi 
season 1930-31. After the Rabi harvest the first ploughing 
was done on the 19th August, 1931, by a soil-turning 
plough, followed by a second ploughing on the 17th September, 
and a third on the 1 1th October, 1931, With these three plough- 
ings with soil-turning ploughs the field was quite ready for 
sowing, but the three-inches of rainfall on the 16th October 
spoiled the tilth; hence it had to be ploughed up again on the 27th 
October, and barley Eo. 251 was sown on the 30th October, 1931, 
in an area of 1,95 acres, including a small corner in which sowing 
of gram P‘25 was demonstrated. Rape-seed was sown in the 
borders in Pachkund (five rows). The total expenditure incurred 
on this plot was Rs. 41-S-9 only, per the following details;— 

Ploughing 4 Times. Es. 20. Sowing, Es. 2, Cost of Seed Es. 4-0-9 
Harvesting Charges, Es. 6-8. Threshing and Winnowing Charges. Es. 9 

The germination and growth in the first two months were 
satisfactory; but, as the winter rains failed, the crop suffered for 


142 


THE ALr.A.HiBA.B PAEMBE 


want of water in its later stages; hence the produce xs far be ow 
expectations. • : ; 

The receipts are noted below: — 

Md. sr. ah. 

Sold at 22 seers per rupee 
''20 seers ■' 

"12i ; seers 
„ 2|. maimds » 

Total Es. .. 98 1-1 9 


Barley-seed 
Gram-seed 
Gil-seed 
: 'Bhusa 


82 7 0 
6 7 0 
2 10 0 
47 22 


Es. a. 
58 8 
12 5 
7 2 
20 14 


P- 

0 

6 

9 

6 


Thus tho net profit from a T95-acres plot not manured and 
without irrigation is Rs. 57-6 in a season when the Rabi crops, 
chiefly wheat and barley, suffered hidly in this locality. 

Two things which this trial forcibly brings to the mind are 
the fact that a few timely ploughings by a soil-turning plough 
are better than double the number of ploughings by the desi plough, 
which is mostly used by the cultivators. The desi plough is more^ of 
a harrow than a plough. As it only stirs the soil without in- 
verting it, the weathering agencies cannot play their full part 
in changing the dormant plant-food into available form. The 
main object of ploughing is to expose the soil to heat and light, 
which is not served by stirring the soil with the desi plough. It 
is therefore a false satisfaction to a cultivator that he ploughed 
up his wheat-field about a dozen times, and is a great waste of time, 
money, and energy when he uses the desi plough. More area can 
be commanded efficiently and economically by a pair of bullocks 
if the desi plough is replaced by a soil-turning one for ploughings 
during the hot and rainy seasons. /Three deep ploughings^ with 
soil inversion given at the right time — one on the first rainfall, 
a second in August when the fields are very weedy, and a third 
in September, followed by the desi plough, will make a suitable seed- 
bed for a wheat crop, and the physical, chemical, and biological 
conditions of the soil will be highly improved, and the tilth and soil 
fertility will be better than that produced by the desi plough. 

The second lesson that can he taken from, the tnal is the 
confirmation of the established truth that superior seeds yield 
better even in an unfavourable season. Reports received from 
the euitivators show that even the manured and irrigated fields of 
Ibcal barley have Hot yielded more than 15 maunds seed per acre 
this year, while harley jKo. 251 has given hetter outturns in all 
circumstances. 

provided it is run on improved lines which are both efficient and 
economical and suit the present conditions better. Bad seed, 
old methods, ignorance, and the conservative nature of cultivators 
in general are responsible for the low outturns of the day. 
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Fruit Preservation 
Bt a. D, Chand, F.Ag., J.A.V. 

Since ultility is an important factor in increased production, 
our Horticultural Department too, apart from raising and growing 
fruit trees, pays special attention to the devising of suitable 
methods of utilizing various fruits under local conditions. Thus 
these efforts of ours tend not only to encourage the producers of 
fruit, but also to guide them, as well as others, in starting cottage 
industries. The present general situation of India affords ample 
opportunities for the development of such industries which may go 
a long way in helping to solve the acute problem of unemployment. 

Kamquat Preserve 

Kumquat is commonly known by the name of “Hazara” or 
“Small China Orange” in India. At present, it is mostly grown as 
an ornamental plant, thickly laden with its small-sized fruit, 
rather than for human consumption, although in many localities 
its fruit is used for making kumquat pickle and marmalade. 
Since similar products can be more economically made from other 
fruits in this country, kumquat has not so far found any very 
important place in Indian horticulture. But there appears to 
be large scope for finding other uses for kumquat which may 
encourage and induce fruit-growers to pay greater attention to 
the culture of this fruit; and, as a natural development of the 
research in progress, it is expected that in time to come, this 
fruit may also be grown on as large a scale as other citrus fruits. 

Process— For 200 Kumq.uats 

One new use for kumquat is the preparation of kumquat 
preserve, which is herein explained, after' successful trials in the 
Horticulture Section. The product has been held in high esteem 
by the public. The method of preserving is therefore presented 
to the readers of The Allahabad Farmer. The kumquats should 
be plucked when fully matured (deep orange-coloured), and with a 
small length of the stalk attached to them. This will prevent the 
fruits from bursting during the process, which should be avoided. 
Scrape the rind slightly and prick the skin all over with a wooden 
needle or prick. Put the fruits in a basin of cold water, and 
change the water every six hours for two days._ On the third 
day bring a sufficient quantity of water to boiling-point; put 
the kumquats carefully in, and boil them for about 20^ minutes, 
Eemove the cooking vessel from the fire, lift the fruits gently 
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out of the boiling water, and put them straightway into a basin, 
of cold water, which will make them firm. When they have been 
in the cold water for about four hours, put them gently in a 
brass wire sieve and let them drain properly. 

Meanwhile, make a syrup, not too thick, of three seers of 
sugar and three seers of water. Put the boiled kumquats in a 
glass jar (a glazed earthen jar, or even an unglazed earthen 
vessel previously well soaked with water would do), and, 
when the syrup ■ is cool, pour it over them. Some sort of 
weight {e.g., a wooden board) should also be put in to keep the 
kumquats submerged in the syrup. After 24 hours draw off 
the syrup, thicken it over the fire, and, when cool, pour it 
again over the fruits and let it stand for two days. On the third 
day repeat the same process, and then let it stand for four days 
more. On the fifth day drain off the syrup, add a seer of sugar, 
and make it into a thick syrup, which, when cool, should be poured 
over the fruits, as before. This time keep the fruits in the sjrup 
well immersed for ten days and on the eleventh day drain it off 
and thicken the syrup to the consistency of honey. This syrup, 
while still tepid, should be poured over the kumquats. Keep the 
lid off the jar until quite cold, and the preserve will then be ready 
for use after a couple of da 3 '^s. 

Papaya Sweet Pickle 

.ffecejje.— 'Papaya Slices 5 lb. 

Sugar S| „ 

Vinegar „ 

Water 2 „ 

Black Pepper 4 Teaspoonfuls. 

Cloves 2 „ 

Cinnamon 6 ,, 

Ginger 2 „ 

Eed Chillies 2 (Kot powdered) 

Bay Leaves 6 ,, 

Process . — Take green papayas only and cut into thin slices 
for the sake of convenience in peeling. Peel off the green skin 
and also remove the fibrous portion from the inner side of the 
pulp. Cut the slices into lengths of an inch or so and a thickness 
of about one-eighth of an inch and soak them in strong salt-water 
for about 24 hours. ^ -^pply a weight, preferably a flat piece of 
wood, to keep the slices immersed in the brine. Draw off the 
brine and cook the, slices in fresh water for about half an hour or 

(Ggntinued on ;page 152) 
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THE “WAH-WAH” FLOHCH 

Bt Mason Waugh 

More than ten years’ study of the eq^uipment needs of the 
Indian farmer convinced the Agricultural Engineering Department 
of the Allahabad Agricultural Institute that none of the various 
improved ploughs which had been introduced in India fully met 
the needs of the ordinary cultivator. Each had some defect which 
hindered its wide adoption. 

The ordinary wooden plough has the merit of being used for a 
variety of operations. To some extent at least it combines the 
functions of plough and harrow in the preparation of a seed-bed. 
With a bamboo spout attached, it is used for sowing certain crops 
which cannot be broadcast. Under favourable weather conditions 
it is used for the interculture of the monsoon crop. While it is 
true that it combines all these uses, it does so at a fearful cost in 
efficiency. It does none of the operations either well or rapidly 
or efficiently. It is comparatively cheap in first cost, but its short 
life makes it costly to use. It requires only a small amount of 
power to pull it, but it does so little work that its use severely 
limits the area which can be cultivated by one man and a pair of 
bullocks. 

The need for a more efficient unit has long been recognized. 
The mould-board plough is so universally used in Western countries 
that the natural reaction was to introduce it here. Since larger 
animals, usually horses, are used there, it was necessary to intro- 
duce the smallest only here. Even they were rather large and 
heavy for the very small bullocks in common use, so attempts 
have been made to introduce even smaller models made especially 
for India. When made of good material and with decent work- 
manship, these have proved useful for certain conditions, but the 
insistent demand for something cheap has led to the manufacture 
of such ploughs from very poor material and with, such poor 
workmanship as to be almost useless. The sale of such ploughs 
has been definitely harmful in that a farmer who has an unfortun- 
ate experience with such a plough will be even more prejudiced 
than before against any improved plough. 

The mould-board plough inverting the soil was developed for 
humid climates where moisture conservation at the time of seed- 
bed preparation is rarely a problem. In the countries where it 
was first used there is usually some organic matter, weeds, stub- 
bles, and manure, on the ground at ploughing-tiroe. The common 
weeds and grasses are most easily killed by burying them under 
the soil. For a large part of the crop year opposite conditions 
prevail in India. The winter crop is seeded a month or more 
after the end of the rains, during which time the soil must be 
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worked several times to kill weeds and to preserve a mulch, to 
conserve moisture. Many crops are grown to maturity without 
any more rain, and irrigation water, when available, is usually 
deficient in quantity, making the conservation of moisture a real 
problem. On well-cared-for fields there is usually no very heavy 
growth of weeds, and any manure that may be applied is usually 
composted first and easily incorporated into the soil. The weed most 
likely to be present is dubh grass, the stems of which sprout roots, 
and the roots develop leaves when it is ploughed up, making it 
reversible and very difficult to kill by ploughing under. While in- 
verting the soil once after the rains was helpful, a seed-bed could 
not be prepared by this alone; and further ploughing results in ex- 
cessive loss of moisture. The spring-too'h harrow helped in the 
preparation of a good seed-bed, but its high cost makes it difficult to 
introduce among poor farmers. The mould-board plough is defin- 
itely superior to the desi plough for preparing the monsoon 
crop seed-bed, but cannot be used for the interculture of crops or 
for seeding. 

All these considerations make it essential that there be more 
than one type of implement to get the best results. To provide 
completely sep^arate implements of several kinds means a very defin- 
ite increase in the investment in implements which the ordinary 
farmer does not consider himself able to make. It seemed that a 
plough stock consisting of beam and handle to which various imple- 
ments could be attached in some simple manner would best meet the 
need, providing the possibility of a variety of implements with the 
minimum expenditure. Work along those lines has resulted in the 
development of the “Wah-Wah” plough. 

One of the important units seemed to be a mould-board plough 
with which the soil could be inverted and manure incorporated 
at appropriate seasons. Since the Meston plough is widely known 
and used among the improved ploughs, and the shares can be 
had more easily than others, a modified Meston bottom has been 
developed, the modification coming in the frog to adapt it to being 
bolted easily to the stock with three bolts. The stock is made of 
steel and shaped to more nearly the shape of the wooden plough 
and the beam is attached differently so as to allow more clearance 
under it. This additional clearance lessens the clogging of the 
plough in heavy weeds, grass, or green-manure crops. The beam 
is of wood, and resembles the ordinary wooden plough beam. 

Tor conditions where only stirring of the soil is wanted, with 
mulching and the killing of weed without inversion, a share known 
in Western countries as a flat sweep is used. Its work resembles 
that of the Indian “bakhar,” widely used in the cotton-growing 
regions of Central India. It is essentially a thin steel blade which 
can be worked under the ground at varying depths. It lifts and 
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breaks up tbe soil, but allows it to drop back iuto nearly the same 
position without muoh exposure of the moist soil underneath. If 
kept properly sharp, it will cut grass roots and weeds, killing them 
more effectively in many cases than ploughing would. It is especial- 
ly suceessfut with dubh grass, which it cuts off in such a way that 
it can be dragged to the surface with a harrow and removed from 
the field. The sweeps can be had in varying sizes. For ordinary 
sfeall bullocks and fairly clean land a sweep 10 inches to 12 inches 
wide can be used. For very small animals and hard ground or land 
infested heavily with grass a smaller size can be used, With even 
an 8-inch sweep, the rate of working is much faster than the 
wooden plough, and the work done is much more thorough, enabl- 
ing a suitable seed-bed to be prepared with fewer ploughings. The 
sweep can be used for interculture of row crops in practically the 
same way that the bakhar is used and for the same purposes. 

It is also possible to replace these attachments with a furrow- 
maker for the preparation of furrows for irrigation, for sugar- 
cane planting, planting and cultivating of potatoes, and other 
purposes where a furrow is to be prepared in comparatively soft 
soil. Since making a furrow also results in making a ridge, it can 
be used for hilling up crops and for preparing ridges for crops 
planted on ridges or beds. The most useful all-round size of 
furrow-maker is about 12 inches across, but larger and smaller 
sizes can be used. The smaller size of furrow-maker, combined 
with a bamboo spout, allows the plough to be used for planting in 
the same way as the wooden plough. 

Doubtless, additional attachments will be devised as the need 
becomes apparent. In the meantime, these three seem to fairly 
well meet the need of the small farmer. With this plough and a 
wooden planker or drag such as is ordinarily used the farmer can 
perform all the operations he has been accustomed to do with the 
wooden plough and planker, and do them much more efficiently and 
quickly. 

Manufacturing arrangements have not yet been fully com- 
pleted, but limited numbers can now be supplied. Prices and full 
details can be had from the Agricultural Engineer, Allahabad 
Agricultural Institute. 

Experiments have shown that the afternoon rest of children is 
muoh quieter then their night rest. 

% % « 

“Increase profits by reducing costs. Eeduce costs by eliminat- 
ing inefficient animals and by bettor feeding and care.” 

* » * * 

Over 500,000 pounds of cheese were imported into India 

in 1930. 
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ESTABLISHING AN ORCHARD 

By W. B. Hates, M.Sc. 

When an intelligent young man, even with an agricultural 
college training, takes up fruit-growing on modern lines, he is 
faced with many practical problems. The better his training, and 
the wider his acquaintance with fr.uit-growing, the more success- 
ful is he likely to be in solving these problems. However, there 
are still questions in Indian horticulture to which the answers are 
not known. There is need for much experimental work, such as 
has been, and is being, carried on in other countries. Meantime, 
the^ fruit-grower can, by using such knowledge as is available, 
avoid the more common pitfalls. 

One of the first questions which arises is that of which vari- 
eties to plant. The kind or kinds of fruit will be determined largely 
by the climate, and by the demand of the local market. It is 
generally wise to grow several kinds, thus distributing labour and 
decreasing the chances of total failure in any year. On the other 
hand, it is desirable to have a fairly large block of each variety. 
Varieties should be chosen so that not more than one or two will be 
ripening at one time. If good early and late varieties are available, 
an orchard should be planned to mature fruit throughout the season. 

It is seldom wise to plant seedling trees. These have little to 
recommend them except their low initial cost. In the case of most 
fruits, it is possible to secure uniform fruit of high quality only by 
using trees propagated by vegetative means. Such trees, if Veil 
grown, are as strong and healthy as seedlings, and produce fruit of 
much greater value. Many methods of vegetative propagation are 
used, all of which are satisfactory if they produce vigorous tress. 
Cuttings, layering, and gootee are simple methods, but are appli- 
cable to few fruits. The branches and roots are of the same plant. 
The other methods, budding and grafting, depend on uniting a 
branch or part of a branch of a good tree with the root of another, 
generally a seedling grown for the purpose. Most fruits can be 
budded, aud this is probably the best method of commercial 
propagation. 

^ Most growers will have to depend on commercial nurseries for 
their plants when starting. Later on, they may expand by grow- 
ing their own, a plan which can be used to advantage even at first 
by those with skill in the process and who make their plans several 
years ahead. In buying plants, one should be particular to deal 
only with reputable firms. It is very easy for a nurseryman to sell 
inferior varieties and have his dishonesty found out only after a 
number of years. One can judge the physical condition of tree.s, 
but must depend on the nurseryman’s word as to the variety and 
quality. This difficulty is especially great in India where there is 
much confusion in nomenclature. 
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Whether growing plants, or buying them, one should consider 
both the stock, or root-bearing portion, and the scion, which forms 
ne trunk and , brancli'es. . The stock has comparatively little in- 
nuence on the fruit, except as it makes for a vigorous or weakly 
tree, but this, of course, is a vital point. The scion determines 
he type of fruit, and should come from a tree of known high 
pioduction of the best quality of fruit. It is also important that 
stock and scion should suit each other, which can be discovered 
only by experiment and by observing the practice of the region, 
ihe stock does not need to be of the same species as the scion: 
often the best results are obtained with different species. Oranges, 
for instance, are often grown on stocks of other citrus species. 

The^ most common mistake made in planting orchards in this 
country is that of crowding the trees. During the first few years 
this produces more fruit; but, as the trees approach maturity and 
the trees interfere with each other, both quantity and quality suffer. 
In a mature orchard not more than an occasional branch should 
touch a neighbouring tree. To estimate the space needed, measure 
the spread of a mature tree growing alone under similar conditions 
of soil and climate, and use that figure as the distance between 
trees. This will mean, under most conditions, that such trees as 
Granges and guavas ^will be placed at least 25 feet apart, while 
mangoes will be 45, or even 60. While the trees are young, the 
space between them may be occupied by rapidly-growing fruit 
trees or by other crops, but these should be removed before they 
interfere with the permanent trees. 

It would seem obvious that trees should be planted in straight 
rows, yet many Indian gardens look as if the seed had been broad- 
cast. More likely, many of the trees have grown where some bird 
dropped the seed. The trees may well be planted either in squares 
or in equilateral triangles. The latter system has the advantage 
of allowing for 15 per cent more trees per acre than v/ill be 
accommodated by the square system, using the same distance 
between plants. It allows cultivation in three directions, instead of 
two. 

Much has been written as to the desirability of digging boles 
several months before planting, and making them very large. 
Pour feet in diameter and four feet deep is sometimes advocated. 
This involves much labour, and is of very questionable value, at 
least where the soil is in fair condition. It is desirable to dig the 
hole somewhat larger than is necessary to receive the plant. In 
setting the plant, place it so that the soil will come as far up on 
the stem as it did in the nursery. A very common mistake is to 
put the plant in a pit to facilitate irrigation. This often results 
in the earth coming too high up on the trunk, or in water collect- 
ing around the plant during the rains and killing the plant. 
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RURAL UPLIFT WORK IN ALLAHABAD DISTRIDT 

The Allahabad Agrioultueal Assooiatioh 
The Allahabad Agricultural Association, for facility of rural 
uplift work in Allahabad District, proposes to hold two training 
classes in the two tehsils of Allahabad District, namely, Manjhan- 
pur and Ohail Tehsils, as per scheme attached below. On account 
of a canal there aim irrigation facilities in these two tehsils; there- 
fore it has been decided first to hold training classes in these 
tehsils. 

These teachers, on being trained, will be requested to help in 
the rural uplift work. 


Scheme of the Two Proposed Training Glasses of all the Dis- 
trict Board and Hindu Sahha Pathshala Teachers in Do-aba (i.c., 
between the Ttoo Rivers, the Ganges and the Jtvenna') in Manjhan- 
pur and Ghail Tehsil, District Allahabad. 

(1) The training class will be held for a fortnight in 

Manjhanpurand Ohail Tehsils in the month of June, 1933, 
when the schools are closed for the summer vacation. 

(2) In Ohail Tehsil the training class will be hold in the 

Tehsil Middle School in Ohail from the 1st to the 14th 
June, 1933. 

(3) In Manjhanpur Tehsil the training class will be held in 

the Tehsil, Middle School, Karari, from the 16th to the 
29th June, 1933. 

(4) The Ohairman, Education Committee, District Board, 

Allahabad, has kindly agreed to issue a circular to all the 
District Board Schools in the above two tehsils, making 
it compulsory for all the teachers to attend the two 
training classes. 

(5) The Honorary Secretary, Hindu Sabha Pathshalas, will see 

that all the teachers of the Hindu Sabha Pathshalas 
attend these classes. 

(6) Arrangements will be made for the free accommodation of 

and lecturers in the boarding-houses 
attached to the two tohsili middle schools named above, 

(7) On account of scarcity of funds, it will not be possible to 

give any kind of allowance to the teachers. 

(8) In the training class lectures will be delivered on the 

following: — 

\ Ageiculture ' ' ;v :. ^ 

(1) Practical agricultural training in the compound of 
the school or in some field close by daily from 7 to 
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(2) 11 figricultura] lectures will be given on the fol- 
lowing from 6 to 8 p.m.:— 

I. Seed— 

(а) Sugarcane; (6) Wheat; (c) Paddy; {d) Linseed; and 
(e) General Knowledge. 

II. Cultivation— 

{a) Advantages of ploughing with soil inverting 
plough; 

(б) Proper time of using Meston andDesi Ploughs; and 
(c) Cultivation of sugar-cane — 

(a) In line on flat; and 
(5) In trenches; 

(c) Which method of cultivation of sugar-cane 
should be employed, and under what conditions; 
fc?) Use of harrow and chaff-cutter; and 
(e) Cattle. 

III. Manuring — 

Prevention of cattle urine manure by two methods— 

(L Eeplacing the earth of the bullock stall after every 
two months; the earth of the bullock stall should 
always be kept open by weekly digging and stir- 
ring of earth up to a depth of 4 inches; 

(2) The cattle urine can also bo preserved by spread- 

ing leaves and weeds under cattle and removing 
it every day to the manure-pit; 

(3 ) Proper method of storing cow-dung manure — 

It should be preserved in pits protected from 
sun and rain and from water flowing into the 
manure-pit; 

(4) Proper method and time of applying cow-dung 

manure; 

(5) Extension of green manure; and 

(6) Utility of oil-cake manure. 

IV. Irrigation — 

Demonstration of water-lifts. 

V. One lecture will be delivered in each of the following 
subjects also: — 

{i) Veterinary; 

{ii) Co-operative; and 
[in) Sanitation and hygiene. 

I beg to append below a list of the various zamindars of the 
Allahabad District who, so far, have been approached by the 
Association with a request to open demonstration plots on a small 
scale in their respective zamindaries for the encouragement of poor, 
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cultivators residing in the surrounding localities. These zamindars 
have given their consent to the above. 

Other zamiDdars will also shortly he approached by us about 
this matter; — . 

(1) Babu Dwarka Prasad Johari, in Village iLwana Alampur, 
in Tehsil Manjhanpur (Oanal Area); 

Eikhal Das, in Village Jathi, Tehsil Manjhanpur 
(Canal Area); 

(3) Mahant Dharma Das, of Punchayti Akhara, in Village 

Tehsil Chail (Canal Area;) 

(4) Thakur Sheo Krishna Sheo Pratap Singh, B.A. LL.B., 

in Village Tilhapur, Tehsil Chail (Canal Area); 

(5) Bai Sahib Babu Amar Kath, of Bari Kothi, Daraganj, 

Allahabad, who has got his zamindaries in the following 
5 tehsils of the Allahabad District: Phoolpur; Handia; 
Soraon; Meja; and Karchana. He is willing to start 
demonstration plots in all the above 5 tehsils according 
to the advice of the Agricultural Department after 
visiting the various sites; 

(6) Thakur Deo Prayag Singh, of Sarai Akil (Tehsil Chail), 

which is the market-town of Tehsil Chail, who is willing 
to open a demonstration farm. There is no main canal in 
this area, but he is willing to have a Persian-wheel fixed 
in one of his wells; 

(7) Thakur Kaghunath Sahai, ofUno (P.O. and Tehsil Majhan- 

pur), who is also willing to have a demonstration plot; 

(8) Thakur Raghuraj Singh, of Seora, P.O. Purab Sharira, who 

is also (Filling to have a demonstration plot in his 
village; and 

(9) Thakur Abhoyraj Singh Sahib, of Dhokari (Tehsil Handia). 


{Continued from page 

so until the slices are transparent and soft. Remove them from 
the fire, drain off the water, and put the cooked slices in a glass 
jar. Add all the ingredients mentioned in the recipe (excepting 
the papaya slices) to the vinegar and two seers of water (although 
the quantity of water may vary according to the strength of the 
vinegar), and bring them all to a boil. Pour this mixture, boiling 
hot, over the cooked papaya slices, and let them all stand for a day 
at least before using. 

Water-melon Sweet Fickle « 

The process of making water-melon pickle is exactly the same 
as for papaya, above mentioned, except that only the white portion 
of the pulp is used for pickling. 

Note.—li more cloves than are given in (he recipe are added, they will produce a dark ■ 
colour m the pickle, in both oases, which fe not desirable. 
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The World Is 
Sick. 


EDITORIAL 

ind almost anyone is willing to prescribe a remedy! One man 
tells us that the only way is the adoption of social- 
ism, another prescribes communism, and another 
- suggests technocracy as the way out. 

We read our newspapers and talk glibly about world recon- 
struction, of social justice and economic security, on the public 
forum in the market-place, and over a cup of tea. 

Ihe present is a period for examining the old order of things 
an a reaching out for a new way of life that will meet certain 
indispensable conditions. 

Oae^f the programmes suggested for this new world is the 
ac opmon of the co-operative system of industry, not necessarily as 
a final solution to otir social and economic problems, but as a pres- 
ent corrective for disorder in these realms. 

***** 

This movement is by no means new, and has been in 

The Co-operative existence in organized form for nearly a cen- 

Moveineiit. . . 'turj ’ ^ j 

It is a movement which recognizes the need for educating 
citizens, whether of the farm or factory, for a better society. . It 
is primarily interested, in bringing about greater economic justice. 
It seeks to develop social-mindedness and deeper democratic experi- 
ences which we all fearfully lack. 

The movement has grown from extremely meagre beginnings 
to a world-wide movement, which includes the sixty million mem- 
bers of the two hundred thousand co-operative societies of forty 
countries federated in the International Co-operative Alliance. 

The co-operative movement is not a doctrinaire theory which 
was first formnlated and then applied. It started as a result of a 
crisis among a few neighbours for their own benefit. The theories 
came only after the plan had proved successful, and the philo- 
sophy of the movement evolved as a result of a practical doing. 
The pattern was developed without intention, growing out of the 
natural development of the attempt to apply an ideal. 
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In our September number we shall outline briefly ^ the 
opment of the co-operative movement in the country in which it 
started. 

» * * * 

One may search, without result, through the long report of 
The Relation of the Eoyal Commission on Agriculture for the situa- 
the Landowners, concerning the relationships of owner and 

to*the*Tenant’ tenant, of taxation, etc., yet this relationship pre- 
Farmers. sents one of the worst difficulties facing organized 

effort at rural betterment. 

The subject has, however, not escaped the attention of our 
leading economists in India, and a special article on this problem, 
for The Allahabad Farmer readers, written by Professor 0. 
Thompson, Head of the Department of Economics, University of 
Allahabad, will shortly appear in our columns. 

• * * * 


In 1930-31 the United Provinces Department of Education 
adopted a policy of training batches of rural teachers 
K*'*'**ied e whom there are about 600 in the United Prov- 

g . inces) in “rural knowledge.” In that year GO 
teachers were sent to the Agricultural Institute for the necessary 
training. The course given was in the Hindi vernaealar, and 
covered a full academic year of ten months. 

The purpose of such a course is not to turn out “experts,” 
but to implant certain fundamental attitudes in the mind of 
the teacher, which he, in turn, can transplant in the minds of the 
pupils under his charge in the rural school. 

In our September number we will begin a series of artielos 
setting forth the content of this course in all its phases. 


There are many illustrations to indicate that milk is th (5 
centre of a new and fast-growing movement to 
Sue utility. regard it wholly or partly as a public utility, and 
therefore a subject of public interest and municipal 

legislation. 

We understand that the Delhi Municipality has boon contem- 
plating for some time some scheme of municipal milk control 

The chief reason why milk in general is of poor quality in 
our Indian cities lies in the fact that price-cutting is rampant 
amongst distributors. 

In the West, price fixing of milk has been resorted to by 
public utility boards, milk raurketing commissions, and municipal 
boards, etc., in order to improve the chaos that exists in the 
dairy industry. •* 
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Connecting dairying with politics cannot be regarded as a 
permanent solution, yet control there must be in order to place 
the industry on an organized basis. 

What is your municipality doing with regard to supervising 
and regulating the milk industry — pi’oduction, processing, distri- 
bution and sale? 


We are glad to note that a bill which makes provision 


Relief for Unit- 
ed Provinces 
Peasants. 


for the relief of agriculturists from indebt- 


ness has been introduced into the Legislative 
Council. 

The object of the bill is to provide legal facilities by means 
of which agricultural debtors can get their accounts settled with- 
out recourse to lengthy and costly litigation. 

The bill makes provision whereby an agriculturist debtor can 
apply to a civil court to get his account settled and to fix instal- 
ments for the payment of any sum due. It enables a debtor to de- 
posit in court a sura of money in discharge of his debt for pay- 
ment to the creditor; it limits the sale of agricultural produce in 
execution of decrees to four years; it compels creditors to main- 
tain their accounts to enable debtors to receive statements of 
their accounts; it makes it a penal offence for a creditor to enter 
in his books a sum larger than that actually lent. 


The recent disclosures made by the Times of India, Bombay, 
The Bombay into the existing demoralized conditions of the 
Butter Scandal, butter industry in the Bombay area are timely. 

It is said that Bombay consumes about 18,000 lbs. of butter a 
day, and of this amount 9,000 lbs. is not pure butter at all, but 
butter adulterated with about 60 per cent of ‘‘edible fish oil.” 

While the situation lasts, Bombay is being mulcted at the 
rate of about Es. 4,000 a day. 

There is a clear need for increasing the powers of the health 
authorities so that they may be able to bring both manufacturers 
and retailers to book. 


Tlie Message 
of Woitieii to 
Woitien. 


(A Condensed Statement of an Address by Mrs. Sara Higgin- 
bottom). 

One of the outstanding results of education is the 
way that women of the cities, during the last few 
years, after giving tip purdah themselves, have organized to 
acquaint their sisters in the villages with political matters, 
especially concerning the boycotting of foreign goods. But 
how are they to feel such responsibility that they will con- 
tribute towards higher ethical standards in'village life; to breafe 
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down traditions that have caused disrepute and misery for the 
women of India? 

How are we ever going to train women who even hold buck 
the men that should be leaders in the villages? 

The only way we shall ever teach village women is by our 
example at getting down to their level and by a definite effort to 
train and inspire them. 

“As I have gone around in the villages, I know the first plaee 
to begin is in the court-yard of every woman’s homo. In each of 
these court-yards there is a cesspool of dirty water, drainage from 
dishes, bath, and cattle, breeding flies and mosquitoes and <lis(mse. 
That water could all he used in irrigating a little patch of vege- 
tables, although it may only be a couple of square feet. Tliat is 
where we have to start — in those court-yards. But in those court- 
yards live the home-makers of India, But we must not stay 
there. TFe must press on to attack other problems. 

* • * « 

“The Government and the community maintain organized 
In Ja an services for the country people which, in the field of 

’ physical and biological guidance, compare favour- 

ably with those of any country. But the poverty of the farmer 
makes it impossihle for him to avail himself to the full of these 
opportunities. Economic pressure is steadily getting more unbear- 
able. With this the rural people are losing cultural, social, and 
spiritual advantages that ought to be increasingly theirs. There is, 
too, in all official service a lack of the spirit of personal interest 
and idealism. A new faith and a spirit of voluntary devotion are 
needed to make the Q ox ernment programme effective. 

* * « * - 


To-day with unemployment, in the organized sense, rife in 
every direction, amongst both the illiterate and the 
f^ieness”” intelligentsia folk, the question arises as to what 

constructive use can be made of leisure time. 


With improvements in scientific resources, the industrial day 
has become shortened, and will doubtless become shorter as im- 
provements are accepted by society. Even to-day some men have 
very much more leisure than is good for them, and some men have 
considerably less leisure than what might be good for them. 

It is said that the most significant test of the education of a 
people is to be found in the way in which they spend their leisure. 

How much of leisure time is not frittered away in boring 
idleness? Is purposeless idleness also not the most boring form of 
work, whereas is real work not the most enduring form of pleas- 
ure? ' ■ 
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It is true that parents suffer just as much at the hands of idle 
children as children do at the hands of idle parents. Both should 
have an education as a means to a career and a livelihood, and as a 
means to good living and equipment for leisure. 

I think our readers will agree that the ordinary schooling 
is a rigid routine of preparing for examinations, and that, as such, 
it, smothers a great amount of original and creative ability. 

The trend in education at the best schools, where they do try 
to find out their pupils’ gifts and encourage them, is commendable, 
but it is not always so wholesome and profitable as to let children 
discover their own gifts and cultivate them. 

Leisure school hours are ordinarily looked upon as a possible 
temptation and danger; but why should the student not be en- 
couraged and trained to use his leisure time, without which so 
much of his leisure in later life will be spent in pure idleness? 

•Another aspect of idleness is that which concerns the village. 
Between the seasons there are periods of inactivity which you 
have all recognized. There seems to be an opportunity and a need 
for organizing this leisure for the establishment of subsidiary 
village industries, for the establishment of social centres where 
men and women may meet and talk and discuss and read and 
exchange thoughts and experiences! 

* • * • 

The most notable contribution to rural progress in India 
during the last decade has been in the nation-wide 
Rural Progress recognition of the value and necessity of rural 
reconstruction. The Y.M.C.A. in the South, 
Tagore in Bengal, Mehta in the United Provinces, and Brayne 
in the Punjab were the leaders in this movement. K. T. Paul 
represented the evolution in rural thinking when he said, “The 
Indian villager is not helped unless he is helped simultaneously 
in every phase of his life; and, in regard to every relationship he 
bears to others, the service must be comprehensive to get any- 
where. And it must be simultaneously comprehensive. In other 
words, what is wanted is not reform, but reconstruction from the 
centre, out and all round.” 

The validity of this reasoning was soon recognized, and one 
finds national organizations such as the Y.M.C.A. , the National 
Christian Council, the Servants of India, and the Government 
of India, through its Provincial Co-operative Departments, making 
every effort to meet the larger needs of the rural commun- 
ity. Many of the co-operative societies sponsored by Govern- 
ment, which were formerly interested in credit, now have for 

*The International Association of Agriculpral Missions. 
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their object the promotioa of the ecoaonaic, social, and educational 
interests of their members by means of a reorganization of com- 
munity life in the villages, especially by improving agriculture 
and social conditions, and by teaching constructive recreation and 
hygiene. 

The great handicap in the development of this work has 
been that of effective leadership. College-trained workers who 
had been directing rural bank and educational work were not 
equipped to meet the demands of this larger rural service. Short 
courses were then offered by the T.M.C.A,., mission agricultural 
schools, and Gtovernment agricultural colleges to enable these 
men to get supplementary training. Now all schools related to 
the training of leadership for the rural community are recognizing 
the necessity of having courses bearing on rural reconstruction, 

— W. Wiser. 

* * • * 

“India has, from one point of view, a certain richness of 
_ family life, with much background and many points 
omen— India. Contact for the worker to discover and use. The 

colleges have trained some fine and capable young women, and 
many of them are doing excellent work; but, as has been said 
before on many occasions, most of the missionaries , — foreign or 
native — are town-minded; and India is pre-eminently a land of 
villages and rural life. 

“There needs to be in the schools a far greater emphasis on 
understanding rural life, and special training for those who under- 
take to do rural work,— training for village school teacliers and 
health workers, not to mention the wives of men teachers. 

“The training^ which is most needed will include: Improved 
methods of teaching; more intimate knowledge of the social 
interests of rural homes; .practical health education, which is 
lacking now to a surprising degree; and better technique in 
teaching. Training such as is given at Moga to men workers 
should be adapted to girls’ schools and teaching centres.” 

— Mrs. Uarper, 

^ ^ ^ ^ 

The 1931 census of the United Provinces reveals that the total 
Census Figures pop^lation of British territory stood at 48,408 G73, 
convering an area of 106,248 square miles. 

The number returned as literate in any script is 2,309,358, 
of whom 218,290 were females. The number of persons literate 
in English is 268, '.)36, of whom 26,113 are females. 

. -^iHODg Brahminic Bindus there is one literate person for 
22 illiterate, and one literate woman for 146 illiterate. 
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Among Moslems one person is literate for 19 who are not, and 
one woman for 75 who are not. 

The total number of unemployed men between the ages of 
20 and 40 who can read and write English is 1,975, 

The total number of beggars, vagabonds, etc., is 194,458. 

The total number of cultivators is 19,419,218. 

The density of population in British districts is 456 persons 
to the square 'mile. The density of the province _ as a whole, 
which had been reduced by the influenza epidemic from 440 
persons to the square mile in 1911 to 417 in 1921, has risen 
to 442. 


Each year this disease takes its toll of untold numbers of cattle 
in India. It is one of the diseases that makes cattle - 
Rinderpest breeding a risky proposition and acts as a great draw- 

back to the development of dairying as an industry in India, 

It is a disease which the villager accepts with his usual stoic 
attitude without in any way endeavouring to do very much about it. 

It has been found that even some of those people engaged 
in rural philanthropic work are at a loss as to what should be done 
when an outbreak takes place. 

The suggestion is made that, when disease makes its appear- 
nnee in vour district, vou should at once communicate with the 


You can test your cows for tuberculosis by the tuberculin 

Consult your local officer of the Civil Veterinary Department. 


The yard-stick of dairy herd improvement is herd recording 
pie forms can be secured from the Editor. 


Poultry keeping in backwards is profitable! 
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A PRAYER FOR TEACHERS 

By Glenn Prank 

0 Lord of Learning and of Learners, we are at best but 
blunderers in this godlike business of teaching. 

Our shortcomings shame us for we are not alone in paying 
the penalty for them; they have a sorry immortality in the 
maimed minds of those whom we in our blundering mislead. 

We have been content to be merchants of dead yesterday 
when we should have been guides into unborn to-morrows. 

We have put conformity to old customs above curiosity about 
new ideas. 

We have thought more about our subject than about our object. 

We have been pedlars of petty accuracies when wc should 
have been priests and prophets of abundant living. 

We have regarded our schools as training camps for existing 
society to the exclusion of making them working models of an 
evolving society. 

We have counted knowledge more precious than wisdom. 

We have tried to teach our students what to think instead of 
how to think. 

We have thought it our business to furnish the minds of our 
students when we should have been labouring to free their minds. 

Prom these sins of sloth may we be freed. 

May we realize that it is important to know the past only that 
we may live wisely in the present. 

Help us to be more interested in stimulating the builders of 
mpdern cathedrals than in retailing to students the glories of 
aUftient temples. 

Give us to see that a student’s memory should be a tool as 
well as a treasure chest. 

Help us to say “do” oftener than we say don’t.” 

May we so awaken interest that discipline will be less and 
less necessary. 

Help us to realize that, in the deepest sense, we cannot teach 
anybody anything; that the best we can do is to help them to 
learn for themselves. 

Save us from the blight of specialism; give us reverence for 
our materials that we may master the facts of our particular 
fields; but help us to see that 4 I facts are dead until they are 
related to the rest of knowledgaand to the rest of life. 

May we know how to “relafe the coal-scuttle to the universe,” 

May we be shepherds of the spirit as well as masters of the 
mind. 

Give us, 0 Lord of Learneys, a sense of the divinity of our 
undertaking. 

[Taken from the January, 1933, M,Awfational Meview, the Quarterly of the China 
Chriatian Educational Association, Shanghai, China; With acknowledgment to the 
Agricultural Missions Fouadation.;’] 
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PHACTfCAL HINTS ON VEGETABLE CULTURE IN INDIA 

By “Shereard” 

Part 4 

TJie^ Tabular Statement Explained . — Is the tomato a regetable 
or a fruit? This is a much-debated question, Botanically, it is a 
fruit. Nevertheless, we grow it in the vegetable garden, and for 
this reason I have included in the tabular statement all produce 
that are, as a rule, grown in the vegetable garden. Strawbei'ries, 
melons, rozelles, Cape gooseberries, etc., have all found a place 
here. A wealth of information is given in this statement intended 
as a ready reference. By referring back to the preceding text, full 
details of the “method” of sowing, the “classes” of seeds, etc., will 
bo found. In the next part of this article short cultural hints for 
each vegetable will be given; such information which is not 
in the tabular statement or the text preceding it will be found 
here. 

Therefore, to use the tabular statement correctly, you must 
first refer to it for the information required regarding any parti- 
cular vegetable, then consult the preceding text, to which the 
statement has referred, for the general information, or the inform- 
ation required before the seed is sown; and then consult the 
succeeding text for detailed information or the information required 
after the seed is sown. 

The “time of sowing” covers the earliest and latest period 
during which seeds may be sown. The period midway betweej;i 
these dates is generally the best time for sowing when only oh^ibf’ 
two sowings are to be made. 

H. = Hills. P.=Plains. 

Seeds of most of the more important imported vegetables are 
obtainable in three “strains,” namely, early, mid-season, and late. 
To obtain a good succession of vegetables, all three strains should 
be sown. 

'Ibis docs not mean that the first sowings must be made of 
the early strain and the last sowings of the late strain. On the 
contrary, all three strains may be sown together as soon as the 
season is favourable. The question is only one of time taken in 
development. With cauliflowers, fpr instance, some early strains 
ip ready in three months, while j|^ late strains take as long as 
six months to mature,^ 

In private gardens the ^end to neglect ' seed-sowing 

until the season is far advanced. When this occurs, only the very 
early or quick -maturing strains shoqld be sown. For late sowings, 
quick-maturing varieties are absolu^sif essential. 
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Quite anotlier question arises with acclirnatized cauliftowois. 
There are three distinct strains, all of which take about the same 
time to maturej the succession in this case is, however, ohtuiued 
by successive sowings of different strains. It is no use sowing the 
early strain of these seeds, late in the season, nor the late strain 
early in the season, because they would fail to develop. It is 
essential that the right strain be obtained and sown at the rigiit 
time. The dealer’s instructions should always be sought uud 
carefully followed. 

There is one golden rule which must bo observed in all seed- 
sowing. Never sow your entire supply in one soioing. No matter 
how small the quantity' of seed, sufficient should be retaiiicil to 
make a second, third, or even a fourth, sowing. These succ(!ssiye 
sowings, apart from proving whether the seed was good or bad, will 
give a succession of vegetables extending over a longer period 
than would be the case with only one sowing. 

The “class” and “method” have both been fully dealt with 
in the preceding text. 

The “distance” refers to the distance between two rows of 
plants and the distance between plant to plant in the same row. 
Under this heading two figures are given: the first refers to the 
distance required between the rows, and the second the distance 
required from plant to plant in the same row. In the case of 
seeds belonging to Class I, the distances are those at which the 
seedlings are planted. 

Example: Cauliflowers ft. — 2 ft. means the rows are 
feet apart and the plants are planted 2 feet apart in the rows. 

In the case of seeds of Class II, the first figure denotes the 
distance between rows, and the second denotes the distance at 
which the seedlings will stand after their final thinning odT. 

Example: Carrots 1 ft. — 9 in. means the rows are a foot apart, 
and the final thinning out will leave the plants 9 in. apart in the rows. 

For Method D, the first figure denotes the clear space from 
the edge of one trench to the edge of the next trench, and not the 
distance from a plant in one trench to the opposing plant in the 
next trench. 

The figures for Method E represent the distance from centre 
to centre of pits. 

The names of vegetable^ marked with an asterisk denote 
country vegetables or those so thoroughly acclimatized to reckon 
them as indigenous products. 

The asterisk before the letter in the “method” column denotes 
that bulbs, cuttings, or stools are usually planted, instead of seeds. 
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A NOTE ON RAISING CALVES 

Dairy Department, A. A. I., Allahabad 

Importance of Raising Dairy Calves. — The only soiiiul way 
leading to permanent success in dairying is to raise and develop 
your own herd. There is considerable destruction of young 
calves taking place in large cities where the Gowalas are not in- 
terested in raising their calves. In the city of Calcutta alone 
90,000 cows are annually sent in. It is common knowledge now 
that not even 5 per cent of these cows are replaced by their progeny. 
The cows, after giving milk for one lactation, only go to the butch- 
ers. Thus there is a heavy drain on the stock store. Desides, only 
the best animals are sent to these cities because they bring better 
prices, with the result that the breeding centres are left with an 
inferior quality stock on hand to breed to. Deterioration of cattle 
in India is obvious. The best remedy to counteract this is to raise 
the calves from these best animals and build up the future herd. 

With this end in view, the following note is given. It is 
presumed, however, that the calves to be reared are by hand-feed- 
ing. Hand-feeding is more economical; at the same time, weaning 
the calves from their dams relieves one of the various disadvant- 
ages consequent on the death of calves. 

Care of the Cow and the Calf before and after Calving. — In 
order to assure a calf a proper start in life, it is necessary that the 
cow be given proper care and feeding before and after the time of 
calving. She should be cared for and fed in such a way that she 
will calve easily and normally and recover rapidly from the effects 
of calving and start her lactation period in good health. Proper 
management at this time means more living calves, fewer sick 
cows, and better chances for longer periods of greater milk produc- 
tion. All authorities on dairying agree that a cow should have 
rest between lactation periods not only to replenish the lost 
nutrients from her body, but also to provide sufficient nutrients and 
energy to the rapidly-gfowing foetus. It is during the last two 
or three months of the gestation period that the growth of tlio fcetus 
is very rapid, and hence draws on a considerable amount of the 
nutrients supplied to the cow. Cows that calve without drying drop 
off a weak calf, and also it affects the subsequent lactation period. 

Care of the Calf at Births— A.& soon as the calf is dropped, it is 
to be removed from the cow before she sees it. The cow should 
also be transferred to another paddock. The calf shouldbe thorough- 
ly cleaned up with dry straw or gunny bags, and prompt attention 
should be given to the fact that the breathing is established. 
Mucus should be removed from the mouth and the nostrils. After 
drying up the calf thoroughly, to avoid the danger of infection, 
the navel of the calf should bo^painted with tincture of iodine. 
The best way is to tie the navel with catgut or twine about H 
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inches from the bellj, cut off the rest with a pair of scissors, and 
then saturate the navel with tincture of iodine. A normal calf 
will attempt to rise within 15 to 20 minutes of its birth. 

Teaching the Calf to Drtnh Milk from a Pail. — Bynnstinctthe 
calf stretches upward to receive its nourishmentj in learning to 
drink, it must bo taught to reach downwards. If the calf is 
allowed to go without milk for 5 or 6 hours after birth, it becomes 
very easy to teach the hungry calf. Put your fingers in the milk 
and allow the calf to suck. Then try to take away your fingers, 
slowly- allowing the calf to suck milk only. Care should be taken, 
when taking out your fingers, that the calf does not suck air only 
asthis affects digestion by causing flatulence. It is necessary 
that the calf receive the colostrum milk only in the beginning. 
The colostrum is specially suited to the requirements of the young 
calf. This milk is high in albumin and ash content; it also 
acts as a laxative, cleaning out the digestive tract of the calf, and 
also keeps down the undesirable bacterial growth in the intestines. 

Feeding Whole-miUc. —Mniil about 5 weeks of age, the diet 
of the calf should consist almost entirely of whole-milk. Because 
of the small capacity of the calf’s stomach, it is advisable in 
hand feeding to divide the milk into three feeds per day for the 
first week or 10 days, and later on into two feeds per day. 

Feeding Shim-milk. — If the calf (Scindi breed) seems thrifty, 
the change to skim-milk may be started at the beginning of the 
sixth week. The change, however, should be made gradually. 
The following schedule would roughly indicate the routine to 
be followed for feeding; — 


Milk-feeding Schedule 


Pounds of Mjlk pee Day 


(Scindi breed) 

Whole Milk 

Skim-milk 

1 to 7 days . . 

4 lb. mother’s milk in 3 meals . . 

0 

7 » 21 .. 

5 „ (whole-herd milk in 2 meals) 

0 

21 „ 35 „ 

0 

0 

3(i 

5.J ,, 

I lb. 

*6 i 


1 .. 

yn 

4^ „ 

li 

yy 

4 . . . . ' , . 

2 lbs. 

40 

3| - 

■ ■ ■ f 1 

.. A a ■ 

41 „ . 

3 „ 

3 

42 n .. 

::2| „ 

4 

4y 

2 

5 „ 

44 

1 „ 

6 „ 

45 

0 

7 „ 

7 to 8 weeks , . 

0 .. .. . 

8 

9 „ 11 „ 

0 


3 5 months . 

0 

12 „ 

5 „ t> „ 

0 

Gradually reduce the skim-milk 
by displacing | lb. skim-milk 
with water. 




172 


THE ALLAHABAD FARMEE 


Feeding Grain, — Whole-milk alone is a satisfactory teed tor 
a young calf; but, when the change to skim-milk is made, some 
other feeds to supply the necessary energy in place ot fsit Irom 
milk is req-uired. At this time grain should bo supplied. To in- 
duce the calf to eat grain, a handful of wheat-bran should be given 
to the calf after milk-feed from the beginning of the fourth^ week. 
This will accustom the calf to eat grain; at the same time, it will 
drive away the milk taste of the calf’s mouth, and thus protect the 
calf from forming the habit of sucking other calves. After ho has 
learnt to eat grains, a mixture of crushed oats, one part, wheat- 
bran one part, and linseed meal half-part will be found useful^ A 
calf about 3 months old should be given 1| to 2 lb. of grain mix- 
ture a day; up to 6 months the calf need not to be fed more than 
3 to 4 lb, grain mixture a day. 

Feeding Boughages.-^ At birth, a calf’s rumen is much smaller 
as compared to its fourth stomach; but, as it grows, the first stomach 
grows in size and becomes many times larger than the fourtli. It 
is on account of this that the calf is unable to handle any amount of 
coarse food in the. beginning; but, later on, usually by the begin- 
ning of the fourth week, it shows an inclination to nibble at 
grasses, and this is the time when the calf may be allowed clean 
hay; the calf may be allowed all the hay it will clean up. 

Points to be Observed in Calf Feeding 

(1) Use only fresh milk— cold milk one day and hot milk tin? 
next day upsets the calf; 

(2) Feed regularly; whatever echedule is decided upon, it 
should be followed with close regularity. The calf is a creature of 
habit; any interruption in the routine disturbs the calf, and may 
lead to digestive troubles; 

(3) Avoid overfeeding. It is wiser to slightly underfeed the 
calf than overfeed; 

(4) Provide the calf with clean, fresh water all the time; 

(5) Feed according to the condition and the appetite of the 
calf, and not according any rule of thumb; 

(6) A mineral brick or rock-salt should always be put before 
the calf for licking; this will prevent it from licking earth and 
contracting parasitic diseases; and 

(7) All utensils used for feeding milk should be scrupulouslv 
clean. 

Further Suggestions on Calf Management 

(Ij _ Housing. —To raise healthy calves, they should bn pro- 
vided with clean, well lighted, and airy stalls. They shoubl Ik; 
carefully protected from cold drafts, dampness, and “luh.” 

(^Continued 07i page 1 73) 
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Br W. B. Hayes 


Groat interest in the grape-fruit is being shown at present in 
this country, yet few people seem to know much about this fruit. 
This interest is due to a number of causes, among which arc the 
popularity of grape-fruit in other countries, the presence of small 
numbers, locally grown and imported, on the Indian market, and a 
considerable amount of extravagant advertising. That this fruit 
otfors possibilities of great value cannot be denied, but persons 
who make large investments in it without a thorough investigation 
may find it a costly venture. 

Much uncertainty and confusion surround both the history 
and nomenclature of the grape-fruit. In this article the term 
“grape-fruit” will be used for the fruit wliieh has attained com- 
mercial importance in America under this name, as distinct from 
the pomelo fchahotraj of India. The grape-fruit probably origin- 
ated in the West Indies as a seedling or sport, although some 
writers have supposed it to have been brought there from China, 
Certainly it came into prominence in America; and the grape-fruit 
now grown in India has come from America. 

The names shaddock and pomelo, both variously spelt, 
have been applied to the group of citrus fruits containing both the 
grape-fruit and the clmkotra. The former name comes from 
Captain Shaddock, who is credited with having brought the first 
seeds of this fruit to the West Indies. The name pomelo 
(pummelo, pumelow, etc.) is probably derived from the Dutch name, 
potnpelrnoes, although some authors derive it from pornum mela^ 
meaning melon -fruit. To make matters worse, the name pomelo 
lias been officially recognized in America as the correct horticul- 
tural designation for the grape-fruit. Botanically, the situation is 
no better. The inclusive group has been known as Citrus decu- 
mana, C, gr.'indis, and C. maxima, while the grape-fruit ^ is 
considered either u variety of the above, or as a distinct species, 
paradisi. 

The grape-fruit is distinguished from the typical shaddock in 
being a somewhat larger tree (sometimes .50 feet in height), with 
smooth, glossy, dark-green leaves; whereas in the shaddock the 
leaves and young branches arc somewhat hairy. The fruit does not 
roach the immense size of some shaddocks, has a thinner rind, and a 
distinct flavour, which is a blending of sweet, sour, and bitter. It 
is more juicy, and the juice sacks are closely packed together. In 
quality, it is superior to the average shaddock, though sonic 
varieties of the latter arc of equally high quality. 

Of the commercially important citrus fruits, the grape-fruit 
is the latest to reach prominence. It is first mentioned in the 
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West Indies, probably as early as 1750, under tbo name 
den-Fruit Treej” the name grape-fruit was used by the } out • 

The first plantings were made in Florida by about 18U9, but jui 
many years the fruit was considered little more than a cui losit). 
The first commercial shipment was made between 1880 and 
and the fruit soon became popular in the northern markets. Hits 
led to very extensive plantings in Florida, and later in Caluonua, 
Arizona, and Texas, The grape-fruit is also grown eommercunly 
in the West Indies, Palestine, and South Atrica. Pliuitings 
amount to more than 150,000 acres, much of which is not yet in 
full bearing. The market has continued to expand us prcuiu(‘ti<ui^ 
increased. In 1921 England imported about ,‘}5,t (!0 boxes <0 
75 pounds each; in 1929 this figure had grown to 850, 0(H! boxes. 
More than two-thirds of this amount came from the United Stute.s. 

While the pomelo has been grown in India for many years, 
the grape-fruit is a recent introduction, and should bo regurdt'd as 
still being in the experimental stage. A few scattered plantings 
have been made in the Punjab, sonre of which have come into 
bearing. These seem to bo doing well, and indicate the possibility 
of developing the industry there. Small plantings have doubtless 
been made in other parts of the country. The Allahabad Agricul- 
tural Institute received in June, 1932, 25 trees each of three 
leading varieties from Florida. While these arc thriving thus 
far, it will be several years before much can be said about them. 

During the last few years certain nursery companies in 
Calcutta have been circulating rather extensive advertising 
material. Objection can be taken to several features of this prop- 
aganda, It is doubtful whether there has yet been sufficient 
experience to justify the claim that the grape-fruit sin coeds in 
practically all parts of India, and that it is a very profitable crop. 
Some of the variety names used h ive no recognized standing, and 
the implication that these are prominent American varieties i.s 
false. Planters are advised to plant these trees only 14 feet 
apart, whereas well-grown grape-fruit trees should he planted at 
a distance not less than 25 feet. 

Prospective growers should assure themselves of the reliabil- 
ity of the nursery before placing extensive orders. Tim writer 
knows of at least one case in which trees supplied by a Calcutta 
firm as grape-fruit have turned out to be chahotra. As most grow- 
ers will not be able to distinguish between the two until fruit 
matures, caution is desirable. 

There can be no doubt that the grape-fruit offers valuable 
possibilities to the Indian fruit-grower. This is a fruit of liigh 
quality and unusual dietetic qualities. A demand for it is already 
being developed, and this can doubtless he greatly expande*!. 
Grape-fruit grown in the Punjab have sold for as much as 8 annas 
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eacli, while JalFa (Palestiue) grape-fruit wore recently noticed in 
Cawnpore seliing for 0 annas. Under favourable conditions the 
trees bear heavily. It remains to be proved, however, whether 
the grape-fruit will bo a permanent success in this countr^g and, if 
so, in what regions it can be grown to the best advantage. Much 

the best varieties for 
This 


work renuiins to bo done in order to discover 
this country, and the best 


stock on which to grow them 

will take time. 

In the meantime, only those should make extensive plantings 
who are in regions where grape-fruit is being successfully 
produced, and who can secure dependable stock, or who can afford 
to take large risks. Others, by experimenting with a few trees, 
can contribute to the fund of information about this promising 
fruit. The writer would be glad to hear from any who arc 
growing grape fruit, or who have had experioneo with it. 


{CuHtfnued from puge 170) 

if) Lots , — It is advisable to separate the calves in different 
lots according to their size and age. This prevents stronger calves 
bullying weaker ones. 

,3) Marking Calves . — For purposes ofidentifieation the calves 
should be numbered as soon as they are born. A numbered tag 
may bu tied around their neck. Later on, either steel oar tags 
may bo given or they may be tattooed. 


Common Ailments op Calves 


(1) Scours from Indigestion. 


■Uiurrbma, or 


the 

most common disease of calves. It may be caused by irregular 
fiafding, ttverfeeding, femling dirty milk, or feeding in dirty uten- 
sils. Segregate the calf as soon at it is detected 


Investigate 


and remove, the cause. Give a dose of 1 to 2 oz. of ca.stor oil, 
followed by a toaspoonful of u mixture of one part salol and 
two parts subnitrate tf bismutli. 

(2) Lice . — Those cause a good deal of trouble especially among 
the buffalo calves. A decoction of tobacco applied once or twice 
will relieve them of this post. 

(3) Intestinal Parasites . — These cause a great deal of loss 
in calves. 'I’lie following mixture, kept in boxes for litdi, may help 
in preventing infection: 200 lb. salt, 15 lb. sulphate of iron, 
15 lb. sulphur, 125 lb. slaked limo. 


THE ALLAHABAD JPAUMER 



k, 

:Alh 


EROSION AND ITS CONTROL 


By Mason Vaugh 


Agriculturists have only recently awakened to the treinciidou^ 
losses caused by erosion. It is such an over-present phenomenon, 
so universal the world over, that it is generally taken for grunted 
that it is inevitable. It has carved the iiimalayan mountains to 
their present shape. The results of corrosion have tilled tin; B.iy 
of Bengal with the material cut from the hills so that places once 
on the sea-coast are now hundreds of miles inland, on soil thousands 
of feet deep. Erosion is coutinually tearing down one place fu- 
material with which to build anew. Some of the richest lands 
to-day are the results of the erosion of previous times. Likewise, 
some of the desert places, or at least places uninhabited and unlit 
for habitation to-day, have, been made so by erosion. 

While it is true that material eroded from one place only goes 
to build up another, the building-up process is a long-time one. 
The land we now have is ours, and we can now and here use it. 
Whatever might he built of it, would not be available to ns or our 
children, and our first, and greater, duty is to ourselves and them. 
To the farmer the soil is his capita], and, to a large extent, liis raw 
material and factory building and equipment. If it i.s spoiled, his 
whole business is gone or damaged, and reduced to the sumo e.vteut 
that his soil is damaged. Many of us worry about the exhaustion 
of the soil by the removal of plant-food in crops grown. Few of 
us realize that the loss of fertility through erosion during one 
heavy rain-storm may be more than that taken from the fields bv 
ten crops. ' 

There are ho o chief types of erosion. Tlie one called gully 
erosion is familiar to all. Thousands of acres of land throughout the 
Gangetie plain, but especially along the Jamna Eiver, are made 
useless by the large gullies which sear the country-side into 
miniature mountain-ranges and valleys impossible to cultivate and 
usually too poor to support anything except scanty grass and 
weeds. _ ihese go on year after year eating back farther and 
farther into the good fields surrounding them, sending out addi- 
tional branches on all sides. Gullies are apt to form wherever 
water descends abpptly from one level to another. Once started 
they eat back continuously. Many extend to a length of 2 or 
3 omies, ruming as much as 10 to 15 acres of otherwise fertile land, 

ihe other type, known as shent erosion, is not so commoiilr 
recognized, though it is common everywhere. Examination of auv 
fie d having a perceptible slope after heavy rain, especially rain 
fulling when the soil 18 freshly ploughed and loose, or when noJ 
coveied and protected by a dense crop, will show littlo furrows 

miniature gullies cut where the water has run down the slope, and’ 
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at the foot of the slope a- deposit of silt carried down from higher 
up. Usimlly, the gullies, or little furrows, are only a finger’s length 
or less in depth and often less than a finger’s thickness in width; 
the next ploughing obliterates them, and we give the matter 
no thought. If it were only a matter of removing soil from the 
higher parts of the field and depositing it in the lower, perhaps 
wo would consider it a desirable process. Unfortunately, it is not. 
Much of the soil removed from the higher’places does not stop in 
the lower part of the field. It is carried out of the field completely, 
goes into the streams, and finally serves to further clog the outlet 
of the Ganges and to fill up the Bay of Bengal. The residue we 
see is only the heavier particles, too heavy for the water to carry 
a way. The finer particles, which contain the fertility of the soil and 
the manure and organic matter, are mostly carried away and lost. 

Several articles, or even books, could he written on the damage 
done by erosion. This has been mentioned in previous articles in 
other issues of the Farmer, and need not be further stressed hero. 
More important is to know what to do about it so that damage can 
be prevented or remedied where it has occurred already. 

To understand the control of erosion, we must first understand 
a bit about how and why it occurs. Flowing water can transport 
soil from place to place more or less easily, depending on the na- 
ture of the soil and on the velocity with which the wafer flows. 
The nature and condition of the soil influence erosion in that, the 
harder and denser the soil is, the more difficult it is to dislodge in 
the first place. Conversely, loose, freshly-worked soil and friable, 
soft soils are more easily dug than hard, compact soils. Fine- 
grained soils, clay and silt, are more easily carried than are the 
heavier sand particles. The power of water to erode and transport 
soil particles varies with the velocity, the rate of variation being 
as the si.xth p >wcr of the velocity. That moans that doubling the 
velocity means increasing the power to erode and transport 
48 times. The velocity with which the water will flow depends on 
the slope of the laud down which it flows. The greater slope will 
produce the greater velocity. The velocity and the eroding power 
also vary with the amount of water flowing; that is, a concentration 
of water into a small stream is more dangerous than is a small 
amount. 

The problem thus comes to one of controlling the amount of 
water flowing down any given slope and the velocity or speed with 
which it flows. To apply a political phrase, “to divide and rule” 
should be the basis of our methods of controlling erosion. Within 
the fleld itself the water must be so controlled that it does not 
accumulate into dangerous amounts, and it must be taken down the 
slope in ways which are under control so that the safe velocity 
may not be exceeded. The “safe velocity” will be governed by the 

'f-, ' 
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material over wMcli it flows. For loose, saiuly soil must be vei} 
low; for compact, hard clay soils it can be higher; if the ditch is 
choted with vegetation and the soil is held by roots, tho_ velocity cun 
be still higher; and, where pakka spillways or other devices are used, 
the velocity may be as high as that due to direct vertical tailing. 

Many different methods have been suggested for coEtFolliiig 
the water running off our fields. The ludiaii fanner s method is 
to try to level every plot of land and to put an emhankmeut round 
each field in such a way that water cannot run off at_ all. This 
was probably the best that could he done iu nldeu times with 
mostly hand labour aud very small plots. Where the land is 
already quite level and quite porous so that the water is quickly 
absorbed, it quite effectively prevents erosion. It brings, however, 
in its train several disadvantages to offset its advantages. Little 
of the land is level enough to make such methods possible without 
an enormous amount of labour to level off high places and fill low. 
Bunds high enough to contain normal light rain arc insufficient 
to hold the very heavy, even torrential, rains occurring during 
the monsoon season. Water accumulates until it breaks over or 
through a rat hole, becoming an uncontrolled torrent capable of 
doing much damage. Where no break occurs, the lower_ parts of 
the fields become waterlogged or saturated during the rainy season 
and are not only spoiled for that season, but are rendered less 
fertile for the following winter crop. By all means let us encour- 
age absorption; but this is usually not best done by keeping the 
soil saturated for long times. Deep ploughing has often been 
recommended as a method of encouraging absorption, and so pre- 
tenting run-off and erosion. It is quite effective whore the rains 
are light, half an inch or so at a time, and well separated. In mon- 
soon conditions deep ploughing is all right if other steps are taken 
to control the water; but, where run-off occurs over deeply-ploughed 
land at a rapid rate of flow, the damage is likely to bo iucreused, 
instead of lessened. 

Observation and experiment have shown that two devices are 
especially valuable in controlling erosion— -the so-called soil-saving 
dam, and the broad-based terrace. The soil-saving dam is a device 
for the control of erosion which is forming, or is likely to form, 
gullies; the broad-base terrace is a device for controlling the flow!' 
of water across a field or down a slope, while preventing damage. 
It would make this paper too long to attempt a description of both 
methods in it so we will briefly discuss the soil-saving dam, leaving 
the terrace to another paper. 

The essential features of a soil-saving dura aro that there 
shall be a dam of some material sufficiently strong not to bo 
broken by the pressure of the water against it and of sucli 
water-tightness that fho water shall not soak through, combi nod 
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with a suitable spillway throughi or over which the water may 
pass without cutting awtfy the dam. The dam proper must 
bo built in such a way as to cause the gully above it to fill up 
with water nearly full. It must be higher than the spillway 
so that the water will all be passed through or over the spillway, 
and not over tlie dam. 

The dam can usually be made of dirt only. The place where it 
is to 1)0 built should be thoroughly cleared of all grass, and weeds, 
brush, stumps of trees, etc., should be dug out, root and all. The 
he:ght of the dam sliould be estimated, and the base made three to 
four times as wide as tlie height plus the width of the top. When- 
ever possible, the dam should be made with moist earth, or the earth 
should be wet as it is put in place and well tramped or beaten down. 
Generally, the dirt for the dam can be dug from a hole on the up- 
stream side of the dam in the bottom of the gully to be filled. The 
dirt taken out will then be replaced by that w-nshed into the gully by 
erosion from the surrounding fields. As soon as possible after the 
dam is made, it should be seeded or planted to some strong-grow- 
ing-resistant grass which will help to hold the dirt iu place and 
to keep the dam from wearing down. 

The spillway is the most important part of a soil-saving dam. 
It must be made of some material which will not be aflfeoted by the 
water, such as brick or clay tile pipe. It must be made in such a 
way that all the water, in even the heaviest rains, can be cared for 
by it, and so that the water will flow only through it, and not over 
any part of the earth dam. 

There are two types of spillway in common use. I'or small 
streams of water an ordinary clay tile or concrete pipe is laid under 
the earthen dam with an elbow or bend at the upper end with a 
short piece of pipe placed upright in it so that water will only 
enter it after the place behind the dam has filled nearly full. The 
inlot to the pipe can also be made of brick if more convenient, 
additional layers of brick being added as silt fills in round the 
pipe. Care must be taken to always keep the inlet enough below 
the top of the dam so as to avoid any possibility of water flowing 
over the dam top. Also care must bo taken that the pipe is largo 
enough to carry all the water likely to flow in the gully, even 
during very hard rain. If the pipe is not largo enough, the 
pool will fill up and the excess will overflow the dam, almost cer- 
tainly leading to its destruction. On nalas or gullies carrying 
more water than can ho taken through an ordinary pipe, a channel 
may he made of brick floor and walls, and a roof of reinforced con- 
struction, either concrete or brick, or oven stone slabs whore these 
are available cheaply, The opening to such a channel can be built 
up of brick above the dam. A hole to drain off the water at the 

( Continued on "page 18 ^ 
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GRAIN STORAGE 

By B. R. Missa 

In ladia better and successful farm grain stonigo is too 
important a problem to be ignored mucli longer. As bctttjr 
produce and higher production depend, among other things, on 
better seed, better and successful grain storage is a stern 
necessity. Though, no doubt, there are compelling reasons for 
the Indian agriculturist to sell most of his produce at the 
threshing time, yet even the most petty farmer does put in »mm 
grain for eating, at least to carry over to the end or middle of the 
rainy season. When this grain is finished, ho buys or borrows 
grains, both for eating and for seed, either from some ono of his 
neighbours or the local bania. This injudicious system leads to 
lower production and higher cost of seed. If be only reverses 
this system, that is, keeps the good grain for seed, and buys or 
borrows for eating, if needed at all, he will reap double advantage. 
But this is not so because, besides other disabilities, the Indian 
farmer does not yet know the sure way of storing his grains suc- 
cessfully. The success of the indigenous methods of storing grains 
depends mostly on “luck” or chance. The long period of threshing 
in the hot sun in April and May serves as a blessing in disguise 
inasmuch as the high temperature of the summer kills insects 
in the threshed grains unless interrupted unusually by cloudy 
weather. When he once fills his grains in numerous country- 
fashioned bins and seals them up, he does not know what is hap- 
pening with his stored grains until after he reopens them for his 
final requirement. If the grain kept in good condition, well and 
good; if not, he endures it patiently as something “khudai” 
beyond his control. The bhusa covering, as used in indigenous 
grain storage, acts as a repellent; that is, it prevents the coming in 
of outside insects, and also keeps away the moist air in the rainy 
season; but, at the same time, it also promotes heating of grain, 
which is a favourable condition for multiplying insect life. If there 
is a single weevil left in the grain, it is enough to breed and 
multiply and damage partly, or completely, the stored grain. It 
is not generally the successful producer, but the sueces,sfui storor, 
who earns the greater margin of profit. It is a well-known fact 
that the Patna growers draw their income from the sale of seed pota- 
toes to almost the whole of northern India. Wo at the Insfitutr; 
have been growing Pusa 4 wheat since 1916, and have been selling 
seed wheat to distant and local farmers over since. Tinny all grow 
the same wheat that we have, but there has not been a single'^year 
so far that we have not sold our seed wheat to (ho same farmers 
and others as well, ^ 
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I give bolow an acetiuot of our experiences of storage of 
sovoral years <!urir5g tiio course of which many difficulties have 
been overcome and iraprovemeuts effected which should prove of 
intorost to persons intorestnd in tho subject. In tho beginning wo 
also started with the country method of storage, and have shared 
the same fate as tlio Indian farmers do. At sowing time, when 
w'e would remove tho bhusa covering, we would often find that 
the seed grains wore turned to flour, and then we had to run to 
the local market to purchase seed to sow our fields. It may be 
noted here that, as we are short of buildings, we don’t have a 
proper store yet. Wo have been using tlie basement rooms of the 
engineering building as a grain store which, in fact, were design- 
ed to store wood for seasoning, ete. We were worried at tho desi 
way of storing grains, and were on the look out for following some 
better method. Later, we began to store our grains in bags and 
open bag-bins,* using bag-sheets as covering for stored grains 
during tho rainy season only. This method, though not quite 
satisfactory, was much better than the bhusa storage. We could 
at lonst_ (letect tho attack of weevils on the grains and do the 
needful in time to discourage or prevent them from further attack. 
Tho disadvantages of this system of storage were— 

(i) Grains in the bags were much more weevilly than tho 
enclosed heap grains so the former always sustain- 
ed more loss and reintroduced weevils to tho heap 
grains; 

(u) Bag walls provided too much air spaces, which were 
unfavourable for fumigation; 

(iii) Too many bugs all around in the room provided ample 
hiding and brooding-places for weevils and insects; 
(in) Too many bags wore damaged and worn out every 
season; 

(i>) Usually, heavier dosage of fumigants was required, yet 
fumigation would not bo quite effective; 

(I'i) Store labour was more expensive because of regular 
arrangements of bags and grains required; aud 
(vu) Grains could not be stored in deop piles so more floor 
space was required in storing. 

It required about 2,500 square feet of floor space consisting of 
four rooms, sometimes more than that, to store our storable prod- 
uce from over 200 acres when stored in bags and bag-bins. In 
July, ISb’li, the Institute succeeded in adding 300 acres more to the 
abve area. Wo needed more space for storage. In view of the 
B.Sc. ahsma to be started from July, 1932, the upstairs room was 


full Cl! gvmn% li«l or sawed «p, were wAlkrI up l)y lieing piled tip on© apoa aa* 
atliar c*rif loalrig* » rtetiittgalar space witii the room walls. This encloiod space sorTad 
w » hin for sloriiig gruins. 
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to be yaeated from storage for holding classes so w*‘ b:»d mily 
about 1,700 sq^uare feet of floor surface to store tho produt-e 
oyer 500 acres. On the former area we had to store abuul l,rtOn 
mauuds every year. This was a difficult problem to be tackletl. 
We decided to make brick-bins which were def.ig!Uid by tin* 
Institute Agricultural Engineering Department, under whose guid- 
, anee tbe bins have been made. Tho new brick-bins were mude 
!u March, 1932, before the rabi harvest was started. Of the total 
floor si|rface of 1,700 square feet, the total binned floor space is 
only SfiO* square feet, which consists of eleven bins. Tho aoveit 
small leed-bins together have about 1,000 cubic feet capacity 
•on about 200 square feet floor space, enough to hold about 
mauuds of grains. The two big bins for storing cattle food- 
grains have together about 1,800 cubic feet capacity on about 
290 square feet floor space — enough to hold about 1,100 maunds 
of grains. The two wheat-bins together have about 1,600 cubic 
feet capacity on about 300 square feet floor space — enough to hold 
about 950 mauuds of grains. So all these bins provided on less 
than half of tho available floor area a space to store more than 2,500 
mauuds of grains. The bin-walls are 4.5" thick, brick laid with 
cement mortar, the proportion being one part cement and three 
parts sand. The bin walls are about 7'3" high near the room 
wall, coming down to 5'4" height in front, so that a man with a 
head-load can throw the grains direct into the bins. Each biti, 
according to its size, has one or two holes I'd" by I'd" at the 
bottom of the front wall through which grains are taken out; a man 
can also crawl in and out of the bin. Each hole is shut up from tho 
inside of the bin by a wooden board 2' by 1'6" when grains arsj tilled 
in. The bin construction cost us Es. 173-8 net for the eleven 
bins. Tbe small bins cost more than the big ones. If this cost 
is distributed on the grain-holding capacity of the bins, tho 
very first year it comes to about 1 anna pies per raaund, or 
about 1 anna 11 pies per maund on our actual amount of storage 
last year. If this cost per mauud is further distributed on tho life 
of a bin, as it should be, it will come to a pie or fraction of a pte. 
The advantages of these bins to us have been — 

(f) Our problem of storing the storable produce from more 
than double area on the then available spaeo was 
solved without going into tho cost of building a 
new store, leaving yet more than half the space 
for other storing use or making more bins if 
required; 

(n) The daily or seasonal labour expenses in the rearrange- 
ment of stored products have been cut down 'to 
about 80 per cent; 

(uY) Available store-room space for cleaning, etc., has been 
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mucli increased, and lurking-places for weevils have 
been greatly reduced; 

{ii}) Grains arc stored much deeper, and the surrounding 
walls are air-tight, unlike the bag-walls, so less 
dosage of carbon bisulphide is required with the 
. ■ r, longer effect of fumigation; 

{€') There is ample provision of ventilation for the respir- 
ation of stored grains so that grains do not heat, 
^whieli is an unfavourable condition for insects; and 
(ei) With bag-sheet covering on the top of the bins there 
is sufficient protection against moist air during 
the rainy season. I doubt whether our bins and 
arrangements for grain storage are ideal yet, but 
nevertheless they are most satisfactory under the 
existing circumstances at the Institute, 

Fumigation 

After trying out several methods of fumigating grain stores, 
wo have at last found two fumigants— Cyanogas ‘"‘G” Fumigant 
and ^ carbon bisulphide — most satisfactory, which, if wisely 
administered, can keep grains perfectly safe from all weevils and 
grain insects. 

Of/aiiogas Fumigant.-— \t is a slate-coloured granular 
material which gives off hydrocyanic acid gas, a most do, idly gas, 
when exposed to humid atmosphere. This gas is lighter than" air 
so tills completely all the_ space and penetrates all nooks and 
cracks in tlie room or biu. In foreign countries hydrocyanic 
acid gw (UCN) has been used in killing grain insects by dropping 
potassium cyanide wrapped in paper in dilute sulphuric acid, but 
this opera tion is attended with the greatest risk to the life of the 
oporutor, and is liaudled only by highly skilful persons. Cyanogas 
“{f ’ Fumigant is a much safer form of using hydrocyanic acid gas. 
Its safety lies in the fact that it liberates its gas slowly, and is not 
so dangerous during the period of application if the opera- 
tion is (lone sufficiently quickly and steadily, and the total content 
of the gas liberated is the same as the hydrocyanic acid gas. The 
minimum relative humidity and temperature in the room or bin to 
ho treated should be 00 per cent and 05® F. respectively. The 
two most important points to be borne in mind for the success of 
fumigation with‘*G”Fumigant are humidity and air-tightness. The 
temperiiture is all right the year round in India except the coldest 
month of January. Two pounds, or one seer, of this fumigant 
should be used per 1,000 cubic feet space when the room or bin is 
quite air-tight; if not, more has to be used. 

Comjtii ie I^ocess of Fumigation.— {1) Baise the humidity of 
the room or biu by sprinkling water on the walls and ceiling and 
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haaging several wet bags three or four hours before starting 
the application; too much water must not be used; (2) all pos- 
sible air-vents must be closed and sealed from the inside with mud 
plaster or something else to ensure perfect air-tightness] (3) win- 
dows and doors must be left unbolted from the inside so that after 
the period of fumigation they can be opened from outside; (4) cal- 
culate the cubic capacity of the room or bin and keep ready the 
amount of “G” Fumigant required in cans or bottles, and do not re- 
move the lids until ready to spread; (5) take a bottle of ammonia, 
from which frequent inhalations should be taken during and after 
the application of the fumigant; (6) begin spreading from the 
farthest corner of the room or bin and finish the material by the 
door; (7) spread the “G” Fumigant thinly and emnly only on dry 
spaces; it must not be spread where water has accummulated or where 
to is too wet; (8) do the operation carefully, quickly, and steadily, 
step out of the door instantly on finishing the spreading, and 
shut the door tightly behind you; (9j keep off children, men, and 
animals from going near the room during fumigation; and (10) 
after 36 or 48 hours, open windows and doors from the outside. 
Let air pass in and out of the room for one day, and then enter the 
room and clean the residue. The residue is perfectly harmless. 
All insects and weevils in all stages of their development, rats, 
etc., in the fumigated store are killed, but the grains are per- 
fectly good for eating and seed. The “Gyanogas” Fumigant does 
not affect the grains adversely at all. This material is most suit- 
able for fumigating empty store-rooms or bins, and is also used in 
partly full stores and with grains stores. 

We got from Messrs. Shaw, Wallace & Co., 4, Bankshall Stroot, 
Calcutta, 75 lb. of Cyanogas “G” Fumigant, at Ro. 1-8 per pound, for 
Rs. 120-8, including freight, which comes to about Ee. 1-9-9 per 
pound. Two pounds, or 1 seer, is enough to fumigate 1,000 cubic feet 
• space, which will hold about 600 maunds of grains; that is, the cost 
: per fumigation per mannd is slightly more than 1 pie. Recently 
we fumigated one of our store-rooms of 6,000 cubic feet ea]»ueity 
with 12 lb. of ‘'G” Fumigant costing Rs. 19-5; 6,000 cubic feet 
capacity can accommodate 3,500 maunds of grains; but, distributing 
this cost over 1,500 maunds of grains which we actually store in 
that 6,000 cubic feet capacity room, the cost per fumigation per 
maund comes to 2| pies. 

Garhon Bisulphide.-~him\f)i{iiQ of carbon (CS 2 ) is a compound 
of carbon and sulphur; carbon bisulphide is a clear, colourless 
liquid with an offensive odour. It is poisonous, volatile, and very 
inflammable. It vaporizes rapidly, giving off fumes heavier than air, 
so they sink down and permeate through the mass of grain, killing 
all kinds of insects in all their stages of development present in 
the grain. This is the most suitable fumigant ior stored grains, 
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time wlien. tlie market seems most favourable to him, (o^ 
time and space for cleaning the rubbish, foreign materi. 
seeds, etc., from the grains which, when cleaned, bring 
price and the cleanings are utilized on the farm, loedi 
horses, chickens, and etc., (4) it allows the storage of m( 
home-grown seeds in better condition for one’s sowing a 
a higher price. 

If Indian agriculturists knew the advantages ot gra 
and also knew the way of reaping the fruit of full ad'\ 
storage by using sure-suecess fumigants, as^ are the i 
much economic loss would be prevented. Ihe farmers, 
producers, should naturally be successful storers; 
really sad to see only the local banias and sahukars, ai 
producers, reaping the full advantages of storage. 1 et s 
our method of storage and fumigation and see the r( 
study of the numerous beetles and moths infesting 
grains is not complete yet, but we hope to give further : 
on this later. 


{Gordinued from f age 111) 

end of the monsoon may be left and closed with a bit of wood or 
stone. The size of channel necessary can usually be estimted 
by watching the amount of water which flows just during or after 
very heavy rain. 

The other common type of spillway is simply a wall of biiek, 
or, where cheaper, of stone masonry or concrete, over which the 
water can flow. Usually, this is much less in width than the width 
of the nala, and the remaining part of the dam can be made of earth. 
It is necessary in all cases to provide sufficient spillway to care for 
even the heaviest rains, and there should be a stone or masonry 
floor or other device at the foot of the spillway to break the^ force 
of the falling water and to prevent the undermining of the spillway. 
The spillway wall may be straight in the case of small dams where 
the spillway is only a few feet long, but in longer ones it should 
be curved upstream so that the wall acts as an arch, making any 
reinforcement unnecessary. 

Eotational grazing of grassland can be practised with con- 
siderable benefit to both the grassland and the cattle. The ideal 
method is, after bunding the area, to fence the land into paddocks. 
The milking herd moves from one paddock to another, staying 
about four days in each paddock. The milking herd is followed by 
the dry or young stock, 

Manure is most valuable when lightly applied on sandy soils. 


THE RELATION OF MILK PRODUCTION TO INCOME 
FROM DAIRy COWS 

By N". E. Joshi 

^ The efficiency wave that has been sweeping over factories and 
business concerns during recent years has also reached the farms 
and dairies. Cheap land, cheap labour, and low standards of 
living have enabled the farmer until now to drag on without much 
attention to the efficiency of his management. With the present 
depression of prices of agricultural produce it is important that the 
farmer pay attention to the efficient management of his farm and 
to the calculation of costs of production. It is known to every 
experienced dairyman that the income from a dairy farm is ultim- 
ately dependent on the earning capacity of his individual cows. 

The cost of feed is the major item entering into the cost of 
production of milk. The purpose of this paper is to present in- 
formation from the records of the Agricultural Institute Dairy, 
Allahabad, and to show the relation between the cost of milk 
production— the productivity of individual cows and the income 
received. 

The data is from the feed and milk records maintained by the 
Agricultural Institute. The prices of feeds were the ruling prices 
on the Allahabad market during October, 1932. 

Except for II heifers which came in milk during the course 
of the year, all other animals have completed one full year in the 
herd. As this paper chiefly concerns itself with the feed cost in 
relation to the productivity of oows, we have used the Danish 
method of herd averages for these 11 heifers. The Danish method 
bases its herd averages on the basis of the 365 feeding days. 
These 11 heifers had altogether 2,081 feeding days, that is, there 
were 6’7 cows feeding for 365 days each. The feed cost, produc- 
tion average, and income are all calculated on this basis of average 
cows. 

The records were sorted and grouped according to the produc- 
tion of milk from individual cows. 

Figure I shows the relation between milk production and feed 
cost per 100 lb. of milk. As milk production increased from 
groups 1 to 16, the feed cost per 100 lb. of milk decreased. 
Though the decrease from groups 1 to 5 is very rapid, from groups 
5 to 13 the decrease is accelerated, while after group 13 the 
decrease is very slow. In group 15 the black line is for a 
poripal cow covering the whole fiscal year in the herd. The dotted 



^HE ALLAHABAD FAEMER 

line is for the average of those 11 heifers mentioned above. It 
shows a distinct upward curve. This is due to taking the avorao’o 
on the 365 feeding days’ basis. Now, though we practically double 
the cost of feed, the milk production is not doubled, but is some- 
thing more than double; or, in other words, if we double the pro- 
duction, the feed cost would not increase in the same proportion 
but it would be less, as in the case of the normal cow shown witli 
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Figure n shows the relation between the milk production and 
we Znr expenditure. From groups 1 to S 

ThiZf smaller than the expenditure. 

mi'llr ^ would he a losing proposition. As 

nilk production increases, wo find that the income from Ee 1 
=pent on reed is also proportionately increased. For a cow produe- 
n above 8,000 lb. of milk per lactation the return is praLcally 
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FERTILIZERS FOe PAOOY 

By J, Mackay 

At the time when this number of the Allahalad Farmer is 
published cultivators in the United Provinces will be busy with 
their paddy crops. The United Provinces grows about million 
acres of paddy, and it is therefore one of the most important crops 
in the provinces. 

Cultivators do not pay as much attention to the improvement 
of the yield of this crop as they do to others; although, with very 
little effort, good results can be obtained. It is well known that 
the yield of crops depends in a large measure on the development 
of roots. It has been thought that rice could develop different 
types of roots according to conditions, those grown in a dry 
soil developing roots according to conditions, those grown in a 
dry soil developing roots comparable to our common grain roots, 
and those grown in a muddy soil comparable to the roots of swamp 
soils. A careful examination of paddy roots of different types has 
shown, however, that they do not resemble those of typical aquatic 
plants, but are similar to those of ordinary dry-land crops. By 
the improvement of aeration, tilling operations, and drainage, and 
by proper manuring, the root development in dry-land ^plants 
has been assisted. Of these factors, the last is most important 
in the case of rice. Apart from all other considerations of manor- 
ial value, or influence on the texture of the soil, one of the most 
important functions of green manuring with reference to paddy 
soils lies in promoting the activity of the surface film, which is 
responsible for the , proper aeration of the roots. Green manurino- 
IS therefore of the greatest value, and should certainly receive 
much more attention than is now given to it. Though green 
manuring is of the utmost value to the crop, it is not in itself 
sufficient to produce the best results. This can be obtained by 
combining with the practice of green manuring- the application 
ot artifieal fertilizers. 

Experiments in all the chief rice-growing countries have 
proved that a fertilizer of the ammonium phosphate type such as 
produces the best results on paddy. Phosphates, in 
addition to promoting good root growth, thus preventing the root 
diseases which are _ so common, has also been found to stimulate 

the assimilation of nitrogen, which would otherwise not be fullv 

utilized. The use of this kind of fertilizer is of immense value 
in the nurseries since the seedlings show a much larger develop- 
ment of the root system, and are able to withstand disease and 
results. Since nitrogen is best supplied to 
the paddy crop in the shape of ammonia, the use of nicifos, 

(Continued on ^age, IdlJ 


FARM CARTS WITH PNEUMATIC TTRES 

By H. K, Muekejee 

The search for a farm cart with a low initial startia<^ and 
moving pull has been engaging the attention of the Eatnneer- 
ing Department of the Allahabad Agricultural Institute for a 
lairly long time. That penumatic-tyred wheels with roller-bearino- 
hubs mounted on a suitable axle would be the solution has already 
occurred to the department; but, due to the difficulty of obtaining 
a suitable assembly in India, the practical trial of the idea 
had to bo deferred. The head of the department, however 
had ^ been on the look out when about midwinter of 1932 an 

an English agricultural engineering monthly discussed in detail 
and advertised pneumatic tyres developed and applied to farm 
carts by the Dunlop Rubber Co., Ltd., Birmingham. Our desire 
to experiment with this new application of pneumatic tyres under 
Indian conditions was made known to the Dunlop people at 
Calcutta. They readily agreed to supply us with a pair of wheels 
axles, and bearings. While the Dunlop people were corresponding 
with their head office in England, we began the design of the carr 

Experience with a number of all-steel and wooden carts on the 
farm had shown us that, in spite of its intitial high cost, the steel 
curt scored over the latter in the long run. An all-steel cart 
with a suitable removable wooden framework for carrying- loads 
like bhusa, fodder, wheat, barley, gram, and arhar after harvest 
and a low loading platform, were therefore decided upon. ’ 

Hans were prepared, and an all-eleetrically welded iron frame- 
work of the cart was constructed. The shaft of the cart is a 
built-up one like the jib of a crane, being broad at the cart end 
and tapering to about 8" at the yoke end. It is built up of 

four pieces of irxirxr angles braced with flat iron. This 
has cut down the weight of the shaft, made attachment to the 
cart frame simple, has distributed the strain on the cross- 
members on the cart frame to which it is attached, and has added 
a lot to the appearance of the cart. The Dunlop Eubber Co. 
recommended a load of 5,000 lb. on the tyres, with an air pressure 
of 40 lb., which may be increased to 70 cwt. by increasing the 
pressure to 60 lb. in the tyres. To put the cart under a severe 
test, the trial run was made with a load of 900 bricks, each brick 
weighing 7^ lb., which is 6,750 lb., e.e., an overload of 35 per cent 
at the low pressure on a rutted macadam road. The speed at which 
it went ou level roads pulled by a pair of good-sized bullocks was 
2| miles per hour, and up a gradient of 1 in 25 feet at 4rd miles 
per hour. 

Due to the slow speed and the special design of the outer 
cover, the risk of punctures is negligible; and the roller-bearing 
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hubs are packed with grease to last for at least six 
cart has been running for a month now with the sa 

bL S I "tteption of checking the air pressure e 
thud daj. Besides advantages like smooth running c 
leaving no aftermath of ruts and ridges, damage to 
danger of damaging the roots or vegetables over wlr 
may pass, it needs only two bullocks to haul a load 
more than, a deal cart. 

The cost of this cart will be— — 

Es. 

Cart complete ... ,,, 35O 

T-Wo bullocks, at Es. 76 eaeb 


Total Es. ... 500 0 0 

3i_cart can carry a load of 6,720 lb 
)eing able to afford three good- 
age varies from 3,360 lb. to 5,600 1 
Hocks needed is three, 

?20 lb, load cost — 


Cart frame, wheels, and axles 
Three bullocks, at Es. 75 eaeb 


In this type of ca. 
generally of a low gradej 
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whioli contains 18 per cent N and 18 per cent P2 O5, or sulpliate 
of ammonia, can bo strongly recommended. These fertilizers 
are not easily waslied out, but are fixed in the soil and become 
gradually available. 

Experiments in tlieUnitedProvinees and efsevc^liere have proved 
that the application of fertilizers in the seed-bed makes the seed- 
lings ready for transplanting much earlier than the normal. About 
3 seers of nioifos II mixed virith three times the quantity of earth 
are generally spread over a biswa of land, and then the seeds are 
sown to prepare the best nursery. When the field is ready to be 
transplanted, about 2 inches of water are generally left in the field 
and 150 lb. of nieifos II, or 200 lb. of sulphate of ammonia, per 
acre are broadcast. Then the seedlings are transplanted. Where 
rice is broadcasted and weeded later, the application of the fertilizer 
immediately after weeding appears to be the best practice to 
recommend. The application of the fertilizer in water more than 
3 or 4 inches deep is not to be recommended, and thorough incor- 
poration of the fertilizer with the soil is essential if losses are to 
bo avoided or kept within reasonable limits. 


Do you know what milk did for 41 boys? 
If not, send for our leaflet. 


FARM CARTS WITH FNEFMATIC TVEFS 


The life of this cart seldom goes beyond 2| years. The life of 
a pair of pneumatic tyres is expected to be about the same. The 
life of the tyres can be increased by careful attention to pres- 
sure, and by shading them from the sun with an old bag when 
not in use. A replacement of the tyres and tubes may be made at 
the end of that period for about Rs, 75, and the cart is practically 
new again. The iron frame of the cart, barring accident, is good 
for 15 years at least. The desi cart, at the end of 2| years, when 
replaced with a pair of new wheels, is still not so good an outfit 
as the pneumatic- tyred one. 

The cost of feeding a bullock is about 8 annas a day. The desi 
cart with three bullocks costs Re. 1-8 per day. The pneurnatic-tyred 
one with two bullocks costs Re, 1 only. The saving is 8 annas 
a day, or Rs. 15 a month or Rs. 180 a year. Now then, in about 
one year and four months’ time, the saving effected by feeding two 
bullocks, instead of three, would pay for the extra money needed 
(Rs. 500 — 271 = Rs. 229) to buy a pneumatic-tyred cart. If the 
life of pneumatic tyres were only 2| years, oven then it would be 
a profitable investment because of the saving of Rs. — 45) the cost 
of feeding a bullock for 21 years. 
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third annual farmers* fair at the ALLAHABAD 
AGRICULTURAL INSTITUTE 

That the annual Farmers’ Fair at the Allahabad A<^riouItural 
Institute IS making a growing appeal was evidenced by '’the large 
number of villagers who attended the third annual Fafr durino- 
running on March 8, 9, 10, and II. There was a lorL^h^ 
attendance of the educated community this year but this^ is not 
regarded with apprehension because the primary aim of the Fair 
uneducated and unprivileged classics o? the Sowded 
ts law the prograaime this year 


r 'f ““ Li""*.” -4 i‘ 

and rSf 'whites i'"-ediate progress in material 


k 


Pair Munshi Iswar Saran, who addressed the 

Fair on the closing mght was sceptical about taking part in the 
function because he felt that the Institute was using it as a cloak 

explained to him that the 
mission enterprise was here to spread the Gf-ospel of Christ and 
that on this particular occasion an entirely sepa^rate evangelistic 
campaign was being carried on. Such functions as the Fair, he 
was told, were considered also to be an important part of the 
mission’s programme, and the Fair itself was not concerned 


j.r T . V AUiauii WUH nOb 

With the disseminatioa of religious teachiac**. He 


- _ . *.v/ no aocrpArl in 

speak following this frank statement, and in the closing words of 
his uddress be paid a tribute to those responsible for the Fair. Said 
he Although [ do not agree with some of the religious views 
of this gi^oup, I cannot help praising this institution and those 
connected with it for the splendid work they are doing.” 

encouraging aspect of the Fair was the interest shown by 
public leaders in taking part in the programme. Dr. Ganganath Jha^ 
former Vice-Chancellor of Allahabad University, Dr. Narayan 
Prasad Asthana, Advocate of the High Court and former YiZ 
Chancellor of A^-a University, Dr. Tara Chand, Principal of the 
l^Qcal ICayastha Pathshala Intermediate College, Munshi Iswar 
Saran, prominent civic leader, and Rai Sahib Hari Ram Sinob 
ormer geneiml propagandist for the Co-operative Department of 
the United Provinces Government, gave addresses at the evenin- 

vilfa^o-er ^ ^ *^^*^^*^ message was intended for 

The daily programme commenced with exhibitions and demon- 
strations in the morning. Following a recess in the heat of the day 
the displays^ were opened again in the afternoon, and in the 
evening a principal address was made followed by motion pictures 
On two evenings a play was given by students of the Institute 
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returned from work a large area in front and on the sides of the 
speaker’s platform became filled with a mass of ignorant and 
curious humanity. The large number of little village children 
who attended is an encouraging sign. Though they probably got 
very little of what the speaker said, their impressionable minds 
took in easily the motion pictures on health and sanitation loaned 
to _ the Institute by the Indian Eed Cross Society. They also 
enjoyed the plays which were staged by some of the" students. 

An interesting account of the opening day of the Fair 
appeared in the columns of the one of the best-known 

daily newspapers in India. The report said: 

“In keeping with the tradition of this important Fair, the 
students and staff of the Institute did not spare themselves in 
making the exhibition an ungaalified success. The neighbour- 
ing villagers had been informed of the exhibition by the beat of 
drums, and hundreds of them, both men and women, turned up at 
the end of the day’s work to hear Dr. Tara Ohand’s lecture on 
‘Village Social Service.’ 

“The exhibits were artistically arranged in the spacious hall 
of the Institute. The giant cabbages, English peas, papayas of 
staggering weight and size— all grown on the college farm— were 
examined with amazement by hundreds of visitors. The 
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tile same; the difFereace lies ia the methods of oulcivatioa. For 
the benefit of the poor cultivators who cannot afford to buy the 
modestly-priced modern plough, Mr. Vaugh, the Institute’s Engi- 
neer, has invented improved desi ploughs.” 

Among the interesting exhibits were a model village, made 
by students; some poultry, loaned by the United Provinces Poultry 
Association; a practical demonstration of the absorption capacity 
of various kinds of soils, with notes on which soils were best suited 
for growing certain crops; grafting and budding; the use of a 
garden-sprayer, extensively employed in tea gardens; and different 
kinds of lift pumps and power engines. Practical demonstrations 
of farm implements with bullocks were also given. ? 

Two -of the speakers assailed some of the evil and wasteful 
practices of villagers, while one, Munshi Iswar Saran, decried the 
lack of interest shown by educated Indians in the welfare of their 
less fortunate countrymen in the rural districts. Dr. Asthana 
said that division and strife are potent factors in village life which 
disrupt and make impossible co-operative progress in the ordinary 
village community. The prevalence of factions, he said, and the 
lack of harmony, rendered co-operative enterprises impossible and 
militated against the successful working of the panchayat (village 
council). “The reason for so mneh wasteful- litigation,” he added, 
“is that there are relatively few good panchayats. Villagers take 
the smallest quarrels as far as the High Court, and such things 
breed in them the hope of getting ah unfair reward and a strong 
gambling spirit.” 

Eai Sahib Hari Ram Singh spoke against the reckless spending 
of money on marriage ceremonies, th^finging of obscene songs, 
the harmful influences of early marriage, untouchability, and the 
waste of useless litigation. 

Munshi Iswar Saran said: “There can be no gainsaying the 
fact that India is destined to be an agricultural country for many 
years to come; and, if agricultural methods are to be even a 
little improved, vocational education is imperative. The chief 
responsibility for village improvement, however, lies on the 
shoulders of the educated, who owe a .vast debt to the so-called 
lower classes. Much unemployment among the middle classes and 
university graduates is due to the fact that these people are 
unwilling to go back and work on the land.” 

This year’s Farmers’ Pair has been admittedly the best ever. 
Encouraged by the increasing interest of the public, the Institute 
plans to hold an even better exhibition next year. One of the 
features of the next Fair will be the offering of prizes for the best 
agricultural produce brought in and displayed by villagers. In 
this way it is hoped that they will not only take a greatep 
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iuterest in the Fair, but will be spurred on by the spirit of compe- 
tition to arouse themselYes from their age-old inertia and seek to 
grow better crops. The wiyes of men who are very strict in their 
ideas of keeping purdah were noticed at some of the evening 
meetings. By making a growing appeal to women also it is hoped 
that the Fair will help to make purdah a thing of the past in this 
district. 


“We are brothers in a common quest, and the first step is 
to recognize it, and disarm ourselves of our prejudices.” 


“Though the world is a world of law, the supreme law of the 
world is not physical but moral.” 


“Be not the. first by whom the new is tried, nor the last by 
whom the old is laid aside.” 


What is to With these guiltij central schools?. Dr. D. 

be done Spencer Hatch, in his recent book, “XJp from 

Poverty,” says— 

“The especially favoured boy in the Indian village, who goes on 
to high school and to the distant college, never comes back to live 

and work in the village the village cannot support him in the 

way in which he has learned to live, and cannot pay him what he 
can command elsewhere. Through his good fortune the village 
has lost another of its few leaders.” 


Which is being fostered so much nowadays should prove a boon 
Adult Educa- for people in rural areas. There is under way a 

_ significant movement in China, but in India it has 

not risen to the dignity of a movement. With the adult boy and 
girl, man and woman in mind, there should be more experimentation 
and co-operation. Some of the finest features of this work are t;;e 
short-term courses of four or six weeks given to select village men 
and women during the time of the year when they have no 
work in the fields fKatpadi Rural Reconstruction GentreJ, 


“In any village advance the woman is the keyP^ 


“Caste is the expression of stagnation.” 


“Eural^ leadership imbued with the spirit of service is funda- 
pifintal to widespread progress in rural reconstruction,” 
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Model Quarters 


The most recently completed staff quarters built at the Agricultural Institute is 
an attempt to provide comfortably for the small family on a salary of Es. 100-200, 
when annual rent is to be approximately 5 per cent of the cost of building and 
about 10 per cent of medium salary. 


It provides a study, sitting-room, 2 rooms for use of the family, kitchen, store; 
and 2 verandahs. In the corner of the courtyard a bath-room and flush latrine 
connected to a septic tank just outside, are provided. 


These quarters are pakka throughout, not even mud mortar being used at any 
point. Cement floors are made as described in Vol. VI, No. 4, October, 1932, of “The 
Allahabad Farmer,** 


It is anticipated that it will he white ant proof. Closets and cupboards for 
^ clothing, books, and supplies are built in, at least one in every room. ^ 

* * 

^ The cost was Es. 3,500 for the building only (nothing for land), including sani- ^ 

tary arrangements, electric wiring, and water in bath, latrine, and kitchen. 

* * 

^ Bhie prints can be supplied at Rs. 3 each by addressing the Agricultural ^ 
^ Engineer. ^ 
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EDITORIAL 


In an endeavour to popularize, develop, and extend Dairying 
Agriculture v. Animal Husbandry in India, the Imperial 


Dairying. Council of Agricultural Eesearch has attached to 

it the Imperial Animal Husbandry Expert, and the Imperial 
Department of Agriculture has for its spokesman, the Imperial 
Dairy Expert. A few provinces show some interest in dairying 
and animal husbandry in that they employ special officers to 
cover the field, who are called Assistant Directors, Live Stock 
Experts, etc. 

In attempting to focus the attention of Governments on 
the necessity of considering the development of dairying more 
seriously in the future than in the past, the Animal Husbandry 
Expert to the Imperial Council of Agricultural Research, New 
Delhi, has compiled statistics, which speak for themselves. 

Some of the outstanding statements made are quoted in the 


following paragraphs. Our editorial comment will follow in a 


later number; - 

“The gross value of live stock to India is greater than that of 
arable crops. 

“The annual cash value of animal products in India amounts 
to about 1,900 crores of rupees per annum. 

“The value of live stock products in India— 

(In crores of ESi)r 

1. Cattle labour in agriculture .• , . 612*0 

2. Labour for purposes other than agriculture 161*0 

3. Dairy products .. .. •• 

4* Mainures .. .* ' 

5. Other products .. •• •• 

6. Living animals exported 


810*0 

270*0 

45*20 

0*36 






Total Rs. 


l,898*56ocoi?@a* 
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“The amounts expended on live stock improvement work from 
the budget of provincial departments (1930-31, revised) — 


Provinces 


Percentage 


Madras .. 
Bombay 

United Provinces 
Assam . . 

Central Provinces 


In the above five provinces out of a total of 77‘9 lakhs of 
rupees of expenditure by the provincial Governments, only 
6'8 lakhs of rupees were spent on cattle breeding and the dairy 
industry, regardless of the fact that the gross value of live stock 
exceeds that of the arable crops. It is time the emphasis was 
changed. 

'“'‘There are about 1,750 officers in the provincial veterinary 
services, all specially trained and experienced in live stock matters, 
hut the great majority are not utilized at all in connection with 
provincial live stock improvement measures^ 

one-half of the total funds available for the develop- 
ment of agriculture as a whole iu the provinces should be devoted 
to the dairy and animal industry. 


Times have changed, are changing now, and will change more 
Absentee in the future! 

Landlords. ^ Notwithstanding that many zamindars trace 
their heredity back to ancient rulers, and have acquired a unique 
position in the economic development of India, nevertheless the 
general prevailing opinion is that they function primarily as 
"absentee landlords.’’^ 

Absentee landlords” are not to be criticized as such in this 
note, but should be warned of the dangers of such a practice in 
these turbulent days. 


Total Expend-' 

Expenditure from 

iture by 

Agricultural 

Provincial 

Department Funds 

Departments of 

on Cattle 

Agriculture 

Breeding 

(In lakhs of Rs. 

(In lakhs of Rs.) 

20*3 

2-1 

17*9 

1*5 

23 3 

V9 

5-2 

0*4 

11*2 

09 

77-9 

6*8 


EDITORIAL 


201 


There is a golden opportunity that needs to be grasped, and 
a real need for landlords to leave their palatial city and suburban 
residences and move to village environments where they can get in 
touch with their tenapts, and in a real sense become ‘‘'‘gentleman 
farmers^ 


In spite of (or it may be as a result of) the agricultural de- 
Trends of pression which during the past few years has ren- 

Agricuiturai dered so unenviable the lot of the cultivator in India, 

Improvement. other countries, there has been of late a con- 

siderable improvement in agricultural practice in the United 
Provinces. This improvement is be seen particularly in three 
directions: the appreciation and use of the improved varieties of 
seed now obtainable as a result of the labours of the Department of 
Agriculture; the slow, but steady, replacement of the comparatively 
inefficient desi plough by new types which open up the soil more 
satisfactorily; and in the increasing attention paid to the manuring 
of the crops with both organic and inorganic fertilizers. 


By none have the advantages of proper manuring been more 
Manuring. thoroughly appreciated than by the vegetable grow- 

ers in these provinces. Vegetables are grown on a 
large and increasing area in the United Provinces, the latest crop 
reports showing that the area under potatoes is now no less than 
115,000 acres, and that under fruits and vegetables other than 
potatoes 397,000 acres. Potatoes and vegetables are crops which 
give the cultivator a good return, and which have the big advant- 
age of not keeping his capital tied up in the laud for long periods 
as they are crops which mature quickly and are readily saleable. 
In all parts of the provinces where potatoes and vegetables are 
grown on a large scale, organic and inorganic fertilizers are now 
being used in increasing quantities. Green manuring is an in- 
creasing practice where the land can be spared for sufficient time 
to enable the green manure crop to be grown, while oil-cakes, 
farm-yard manures, and municipal refuse are extensively used 
in places where they can be obtained cheaply and close to the 
places where they are to be consumed; but these fertilizers are 
bulky and have a comparatively low fertilizer content, and it is not 
therefore usually a paying proposition to carry them for long 
distances. . : : 
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The steel bulloek»oart described in the last issue of the Farmer, 
TheWah-Wah equipped with Dunlop B, D. V. pneumatic tyres, 
Cart. given excellent results in practical service. 

It was put to hauling bricks from the brick-yard 
to the city, about 3 iniles’ distance. In 46 days 66,094 bricks were 




The Wah-Wah plough continues to win favour and users. One 
The Wah-Wah exhibition to the All-India Swadeshi 

Plough. Exhibition at Ujjain. It won both a silver medal 

and a first-class certificate of merit — the highest 
prizes awarded. Better than medals and prizes, it is being 
bought in increasing numbers for actual use. 




Eurtheffiiore, the available supplies are not nearly sufficient 
Moat Popular manurial requirements of the provinces, and 

iHorgauic they have to be supplemented by the concentrated 

Fertjij?ers. inorganic fertilizers of which the most effective and 
the most popular in these provinces are sulphate of ammonia, which 
contains 20'6 per cent nitrogen, and Nicifos II, which contains 
18 per cent nitrogen and 18 per cent phosphoric acid. These 
fertilizers, especially when applied to soil which has already 
received a good dressing of organic fertilizers, have given striking 
results, and the extent to which they are now being used in the 
potato and vegetable-growing areas of these provinces proves that 
the cultivators are entirely satisfied with the results which they 
are obtaining from them. Cultivators have found that for pota- 
toes the best results are obtained by spreading 2 maunds of 
sulphate of ammonia and 2 maunds of Nicifos II per acre over the 
ground when it has been prepared for sowing the seed and before 
making the ridges on which the seeds are sown. Where cheap- 
ness is a decisive factor, good results have also been obtained by 
omitting the Nicifos, which is the more expensive of the two fertil- 
izers, and applying 4 maunds of sulphate of ammonia only per 
acre. For vegetables it has been found better to apply the fertil- 
izers in two doses, 2 maunds of Nicifos or sulphate of ammonia 
per acre being applied at the time of sowing the seed and a further 
2 maunds of sulphate of ammonia being applied as a top dressing 
when the plants are 4 to 5 inches high and when they are about to 
be watered. These fertilizers have the added advantage of being 
easily obtainable by the cultivators as stocks are held in all the 
principal towns of the provinces, as well as in many of the villages 
in the principal consuming centres. 



delivered. Only two bullocks were used, and they were rather old, 
and not strong. The haul was across the Jamna bridge, which is 
restricted to one-way tratfic for bullock-carts and' thelas. This 
made it impossible to haul more than three loads in two days. 
Had there been no delay due to the bridge, it is estimated that 
full two loads a day, with a resulting increase in the number of 
bricks and the profit, would have been possible. 

This test was discontinued in order to use the cart for moving 
a travelling agricultural exhibition on a tour of villages in the 
Allahabad District. This tour occupied a period of three weeks, 
and was largely on katcheha roads. Due to the early commencement 
of the rains, it was thoroughly tried out not only on pakka roads, 
but on katcheha as well. Two small bullocks and a buffalo were 
available for power. They had proved inadequate for the previ- 
ously-used desi cart; and a larger pair had been purchased, but 
not delivered. During the whole tour it was never necessary to 
use more than two of the three animals on the “Wah-Wah” cart. 
The only time the cart was stuck during the trip was on a hot 
day, when the buffalo decided to have a bath, in a . canal and take 
the cart with him. The cart completed the tour with the same 
air taken from Allahabad, it not having been necessary to add any 
during the three-weeks’ period. 

* * * * " . 

The Borehole latrine has made a wide appeal since it was 
given publicity in our January number and 
latrfnTat 30 . through Dr. Hatch’s article in the March issue of 
the AUahahad Farmer. There have been many 
calls for further information and orders for the borer for making 
the. holes. These borers are being supplied by the 
Engineering Department of the Institute at Bs. 30 each, which 
puts them in reach of many people. In June and July three borers 
have been supplied, and orders are in hand for several others. 

A method of making seats of the pattern recommended by 
the Eockefeller Foundation, without the use of expensive forms 
or of concrete, has been worked out. A square place 2'6" square 
is levelled and sloped to the centre so the centre is 1^" lower than 
the edges. Bricks flat are spread out on the prepared surface in 
even rows. Two iron rods are put in the joints in each direction 
and the bricks are cemented together with a mortar of 1 part 
cement to 3 parts sand. Kadamchis, or foot-rests, are added of 
brick, and the whole is plastered over with cement mortar. Treat- 
ing with sodium silicate is desirable, but not essential. It should 
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" te. daya. after which it naay be put ia 

your^rLf nowf" 


la the course of tea years, out of 381 students who have 
The Pyinmana Agri- o^^olled, 182 have Completed a two-year course 
cultural School. and 90 have completed a four-year course and 

graduated. 

Of the graduates of the 2-aiid 4.vear courses i=lu t.o,. i 
fa“L"rud a tett „f90*“ wcA wfth their „wn“ 

meat aervice, and 16-7 per o^t info agrSuraCss“r'“' 
ally highereTuLlltroriVtle ™ulh f‘ 

“Pyinra^a” is“onrSem '' ^an^ 

"MS 

service in their home communitie^. lore for 


“The Ministry of Education of the National Government 
Oovernment recently passed a regulation stating that beo-in 

Recoyoition of the mag m the fall of 193 «? the n,ar«K oe^in- 

Needfor Agricui- admitterl te the number of students 

turai Training. Fi“ 1 i I^^w, Education, and 

to Science, Medicine, Enginee^ini‘'an??®‘^•^^® admitted 

about 70 per cent of the stutlATif nu^ Agriculture. At present 

and 30 p!r eenfin°'S The“ Srr; “ 

~ hl^Thi'ronT^s^-iit “-Tf 

and engineere, prontiees 

A^ncullure and Forestry Note., Unieereity of Nanhiny, China. 
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During the past decade numerous dnnovations in various 
g . countries have passed through the experimental 

stage and are now here to stay — the most not- 
able of which are aviation, civil and commercial, and broadcasting. 

Few civilized countries are to-day without their own broadcasts. 
In India progress has been disappointing; but, with the renewed 
interest and support of broadcasting being shown in the current 
Press, the sign is hopeful that something may be done to augment 
the beginning already made. 

It is well known that the Indian Broadcasting Company began 
operations in 1927, and, due to failure. Government took over 
the Calcutta and Bombay broadcasting stations in 1930, 

There is a need for developing these stations in the direction 
of national ‘programmes that will meet the need of outlying 
districts. Among the obstacles to such development are the 
poverty and poor standard of education of the masses and the 
multiplicity of languages and dialects. In view of these obstacles, 
very little can be hoped for in the way of a national programme 
to reach the outlying masses from the central Calcutta and 
Bombay stations. 

At present emphasis must be placed upon provincial broad- 
casting, and probably to a greater extent upon district broadcast- 
ing, to meet a certain language area need. 

A number of universities in India have for some years been 
granted an experimental licence by Government. Has the time 
not come when some of them may well become regular broad- 
casting centres? 

The Simon Beport is cited in support of the view that the 
present system of elementary education in India has distinct 
limitations; and it is pointed out that, “when a child leaves school 
(often after merely vegetating for a few years in the lower classes 
and only securing the most rudimentary grasp of the elements of 
literacy), all stimulus to mental activity and development ^ is 
removed.” This sta^te of affairs, together with the isolated position 
of the villager from outside affairs, would, it is contended, be 
remedied to some extent by suitably-planned programmes. 

Broadcasting, with “collective listening” through the aid of 
loud speakers erected in public places, has already been success- 
fully employed in Madras. It now remains for other large cities 
and centres to extend the idea further. Government should en- 
courage and assist private individuals and institutions to utilize 
“broadcasting” methods in rural reconstruction efforts. 
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The April- May number, of . the Bureau of Animal Industry 
Gazette, Philippines, contains, in its miscellaneous 
the^hili^p/nM/" section, a brief account of their attempt to cross 
Brown Swiss and Nellore cattle. 

Out of six Brown Swiss bulls imported into the Philippines 
prior to 1931, two are left; two having been sold by Govern- 
ment to private breeders, and two having died of an unknown 
disease. 

To-day there are approximately 226 Brown Swiss-Indian 
grade cattle in the islands. They are range cattle. In general 
appearance, colour, size, and eoaformation these grades resemble 
their dams rather than their sires. In other words, the Indian 
Kellore heredity seems dominant. They are a slight improvement 
over the Indian grade cows. 


Two years ago Professor Albert Einstein, the world's most 
War Realstera' Celebrated scientist and a man who is often said 
internationaL* possess the world’s greatest mind, addressed 

the War Resisters’ International in Lyon, Prance : 

“I address myself to you, the delegates of the War 
Eesisters’ International meeting in conference at Lyon, because 
you represent the movement most certain to end war. If you 
act wisely and .courageously, you can become the most effective 
body of men and women in the greatest of all human endeav- 
ours. Those you represent in’ fifty-six countries have a potential 
power far mightier than the sword. 

All the nations of the world are talking about disarmament. 
You must lead them to do more than talk. The people must take 
this matter out of the hands of statesmen and diplomats. They 
must grip it in their own hands. 

that the danger of war is past are living 
in a fool s paradise. We have to face to-day a militarism far 
more powerful destruotive than the militarism which brought the 
disaster of the great war. 

Thm is the achievement of Governments, But among the 
peoples the idea of war resistance spreads. You must challeno*- 
ingly and fearlessly extend this idea. You must lead the people 
to take disarmament into their own hands, and to declare that 
^ey will take no part or lot in war or in the preparation for war. 
You must call upon the workers of all countries unitedly to refuse 
to become the tools of death-dealing interests. There are young 
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men m twelve countries who are resistiug oonseriptioa bv refusal 
to do nuhtary service They are the pioueers of a warless world, 
^very sincere friend of peace must support them and help to 
arouse the moral conviction of the world against conscription. 

“I appeal especially to the intellectuals of the world. I appeal 
0 my fellow-scientists to, refuse to co-operate in research, for war 
purposes. 1 appeal to the preachers to seek truth and renounce 
national prejudices. I appeal to the men of letters to declare 

tnemselyes unequiyocally. 

“I ask every newspaper which prides itself on supporting 
peace to encourage the peoples to refuse war service. I ask edit* 
ors to challenge men of emiueuce and of influence by asking 
them bluntly: ‘where do you stand? Must you wait for everyone 

Ihe^andTfrSrtip?" 

“This is no time for temporizing. You are either for war 
or against war. If you are for war, you must encourage science, 
hnauce, industry, religion, and labour to exert their power to make 
your nahonal armaments as eflacient and deadly as they can be 
made, it you are against war, you must encourage them to. 
resist It to the uttermost. J asfe ever^ one who reads these 
words to make this great and definite decision. 

“Let this generation take the greatest step forward ever 
made m the life of man. Let it contribute to those who follow 
the inestimable gift of a world in which the barbarity of war has 
been for ever renounced. We can do it if we will. It requires 
on y that all who hate war shall have the courage to say that they 
will not have war. ^ ^ 

“I appeal to all men and women, whether they be eminent 
or humble, to declare before the World Disarmament Conference 
which meets at Geneva in February that they will refuse to »ive 
any further assistance to war or the preparation for war. I*ask 
them to tell their Governments this in writing, and to register 

their decision by informing me that they have done so. 

I shall expect to have thousands of responses to this appeal. 
They should he addressed to me at the Headquarters of the War 
Eesisters’ International, 11, Abbey Eoad, Enfield, Middlesex, Eng- 
mnd. To enable this great effort to be carried through effectively 
I have authorized the establishment of the ‘Einstein War Eesist- 
ers’ International Eund.’ Contributions to this fund should be 
sent to the Treasurer of the W.E.I., 11, Abbey Eoad, Enfield, Mid- 
dlesex, England. 


{Gordinued on page 21%) 


(Stoned) A. EtN^iEiN, 



THE CO-OPERATIVE 

In the July number of The Allahabad Farmer we drew atten- 
tion to the remarkable growth that had taken place in the co- 
operative development of industry during the past hundred years 
from a meagre beginning to a movement now comprising 60,000,000 
members and 200,000 co-o^eratiwe societies of 40 countries federated 
in the International Co-operative Alliance. 

In this present article we shall trace briefly the organized 
development of the movement in the country in which it originat- 
ed. : 

It was in Eoohdale (England) in 1843 that the movement 
actually began. 

At that time there was a financial crisis; a little group of mill- 
hands and miners sat discussing the dark outlook. They were 
troubled by the unemployment situation and their debts to the 
stores, with little chance of paying them. They discussed all 
kinds of possible ways out of the morass of despondency that they 
were in. (The same situations have recurred in many countries 
since those days with what we think a final culmination of financ- 
ial stringency that is now facing the major portion of the world.) 

The idea that took hold among that lot of miners and mill- 
hands was the idea of a co-operative store — a store which should 
be owned and operated by those who patronized it; a store which 
therefore would be operated for the benefit of the consumers 
rather than for the benefit of the storekeeper or middleman. 
There was a real need for such a store that would enable their 
money to go a little farther in the purchase of the necessities of 
life. The diflflculty was of course that they did not have any capital 
the phrase is familiar. They began, however, to collect what 
money was available until they had enough to rent a store, to buy 
a few supplies, and begin their enterprise. Eobert Owen was the 
leading spirit in this movement, and he has rightly earned the 
title “The Father of Co-operation.” 

the enterprise bas grown rmtil 
now it includes every phase of industry, and has grown to such a 
point that millions of people now believe that were the principle of 
the co-operative system of industry universally applied it would not 
only solve our economic problems, but would bring into being an ideal 
world situation. 

The work of running the store was divided among the mem- 
bers— one was cashier, another salesman, another treasurer, and so 
forth. Naturally, they were laughed at and ridiculed by the 
business people of their village. But they stuck to their purpose! 
Ihat store served as a model for other people with similar de- 
sires. There was not much profit in the first week, but at the end 
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^1927 the surplus divideud for the year amounted to £27,000 000. 
R “^®*^bers in the first year had increased to 

OjOWjOOOby 1.927, which, with their families, represents two-fifths 
of the population of Great Britain. The mustard seed had become 
a mountain! 

As soon as the number of stores began to spread, wholesale 
disenmiaation arose on the part of those who wished to discourage 
the co-operative enterpriser— the private vested interests. The 
discrimination on the part of wholesalers led to the formation of 
wholesale co-operative stores, with central warehouses. 

The co-operators next felt that they must get nearer the 
producer so they decided to become their own brokers and sent 
their representatives to all parts of the world, establishino- 
purchasing agents in every great market on the globe. They had 
thus become their own retailers, wholesalers, brokers, and pur- 
chasing agents. They next became their own producers. They 
built a long line of factories, first for food-stuffs and later for other 
commodities, until to-day there are in Great Britain one hundred 
and sixteen factories, producing practically all necessities of life. 
They next began to grow their own raw materials. To-dav 
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The foregoing is-very briefly a rough sketch of the growth 
and development of the co-operative movement in Q-reat Britain. A 
similar story might be told of other countries — Germany, Trance, 
Belgium, Denmark, and Eussia, Co-operation has made little head- 
way in certain countries, the most noteworthy being the United 
States of America. In America there has been very little consumer 
co-operation, and private profit has not been eliminated from pro- 
ducer associations for the sale of theif produce. The foregoing 
outline having, however, indicated the exceedingly practical char- 
acter of the movement, we shall now briefly consider the heart of 
the , movement — its basis of organization. 

The success and promise of further success of the co-operat- 
ive moment lies in its very basis of organization. 

Co-operation is a way of life, and simply a way of conducting 
business without profit, or rather with the surplus going to the 
consumers, instead of to the investors. It enlarges the ownership 
to include the patrons. Contrast with this private ownership the 
individual or company who sell products to other people for more 
than they cost and pocket the difference in the way of profit 
dividends,' 

Profit corporations are owned by stockholders, and any 
profits that accrue go to them. Stockholders have one vote for 
each share of stock, and control rests in the hands of those 
who own the majority of shares. Now, if the stock should all be 
owned by the people who produce and buy the products; if the 
profit were given back to the stockholders in proportion to the 
amount they spend for the products, and not in proportion to the 
money they had invested; if only a regular low rate of interest 
were paid for the capital put into the business; and if each member 
had one vote only, no matter how much stock he owned — then the 
corporation would he a co-operative society. 

While the definite organization is determined by the societies 
themselves, these are the fundamental principles:— 

(1) each member, regardless of the amount invested, has 

one vote; 

(2) a legal and fixed rate of interest is paid on capital; 

(3) surplus, after a fund for interest on capital stock, reserve, 

and education, is returned to the member in proportion 

to patronage; 

(4) unrestricted membership, although each member is 

expected to invest some money; 

f Continued on page 218J 
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WEEDS AND THER CONTROL 

By S. C. Chowdhurt 

Tlie farmer has a number of enemies. Weeds are one of 
them. They decrease the value of grain and seed crops, interfere 
■with the growth and use of forage crops, and greatly increase the 
cost of agricultural operations. Many weeds are conspicuous, in 
our fields, gardens, and lawns, and their presence highly depre- 
ciates the value of such lands. Some weeds are poisonous either 
when eaten or when handled, aud some impart an unpleasant 
flavour to dairy products. Moreover, weeds very often harbour — in 
their roots, stems, and leaves — insects, fungi, and bacteria, which 
« are the causes of the numerous diseases of our crop plants, From 
all these considerations the growth of weeds on the farm is highly 
undesirable. 

The Conflict of Life. — In nature there is a hard struggle for 
existence. The unlimited spread of organic life is held in check 
through unfavourable conditions of the environment and by the 
struggle which goes on continuously between different individuals 
of the same species of plants, between the individual of one plant 
species and those of the other species of plants, and between 
certain plant species and animal species. All plants in nature 
are contending for some place in which to live and multiply. The 
more successful the invasion, the more inimical they are to other 
plants. Living organisms become a pest when their growth re- 
mains unchecked. They overrun the fields, and we call them; 
weeds. Man, after centuries of hard toil, has cleared the jungle 
laud for his agriculture. But the jungle is all the time claiming 
its own; it is trying to ramify and invade the cultivated areas of 
the farmer. And the farmer must remember that he has to 
maintain an incessant fight by slowly gaining knowledge of how 
to keep down weeds. It requires the same .persistence on his part 
now as in the past. If there is a slight slackening on his part, he 
will find his crop overpowered by weeds. 

Attributes of Weeds. — Weeds have one or all of the follow- 
ing attribute:— ^ ^ 

(1) They are adapted to a wide range of conditions; 

(2) They are very hardy; ' 

(3) They have most highly-developed, reproductive 

\V: ' ' -S' 

(4) Many of them have a life.-oycle similar to the cul- 

tivated plants with whom they are associated;. 

(5) They produce seeds or other reproductive bodies in 
;;;:;.::.,,Kgjeatnhuttdahe^ 
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(6) Most of them have a highly-specialized root system; 

and 

(7) The seeds and fruits are provided with highly- 

specialized mechanisms for their easy and sure 
dispersal. 

Weeds and Their Classification.-— Weeds are plants that are 
undesirable, and hence not wanted by the farmer in his field, 
garden, or lawn. Any plant may be a weed at times. A potato 
plant or a maize plant is a weed when it volunteers in other crops 
and becomes a nuisance. “When any crop is too thick, there is 
competition among fellows, and the weaker and useless ones are 
weeds to the better ones.” 

There is no one basis for the classification of weeds. They 
can hence be classified from different points of view; but from 
the practical point of view it will be found convenient to divide 
weeds into two classes— terrestrial and aquatic. 

Terrestrial weeds are those that are found on land. They 
can be further divided into two general kinds — 

(1) Weeds that invade cropped lands, orchards, or gardens 

and compete for space, food, light, air, and water 
with the plants the farmer grows; and 

(2) Weeds that inhabit waste or unoccupied areas, e.g., 

" forests, jungles, etc. 

Aquatic weeds are those that are found in water. They are 
less numerous in number than the terrestrial weeds, but they 
are more dangerous than the latter. They grow with extraordin- 
ary rapidity ('a single plant oj water hyacinth, if allowed to grow 
unchecked, is capable of covering 300 square feet of ground in four 
months); and, owing to the great absorbing power of their roots, 
they seriously impede the flow of water, hinder navigation, and 
are a serious pest in the rice-fields. Moreover, they harbour 
snakes and leeches, which sting both men and animals and are 
the cause of the numerous loss of lives which occur every year in 
Assam, Bengal, and Burma. 

The Problem of the Destruction of Weeds. — Weeds do great 
damage, and good agricultural practice therefore necessitates 
their speedy destruction. Prom the very beginning of agriculture 
man has tried means after means for the control of weeds, but, in 
most cases, his attempts have failed either wholly, or, if lucky, 
partly. There is nothing to be astonished at at this failure. The 
problem of the destruction of weeds is a difficult task, and it can- 
not be solved by following all haphazard methods hitherto tried by 
farmers. The first and the most important step, it must be re- 
membered, in the destruction of weeds %s the acquirement of 
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detailed and definite Ttnowledge of the life-history of the weed. 
Of this very little is knowD. The farmer who strains all his 
nerves to clean his fields of Batheva (Ohenopodium album) knows 
little about the habit of this plant. He fails therefore in all his 
■attempts. 

It must be remembered that the control of weeds depends, to 
a large measure, on the acquirement of a definite and detailed 
knowledge of the life-history of the weeds. If a farmer gains 
the knowledge of the life-history of a weed, he knows the “weak- 
est” point in the life of that plant. He can easily check the weed 
at that point and kill it for good. 

Before attempting any measure of control the following in- 
formation should be gathered about the weed with great care and 
caution: — 

(1) When does the weed germinate? i.e,, when is it first 

seen appearing above the soil? 

(2) When does it flower and bear seeds or fruits? 

(3) With what special crop or crops is it particularly 

associated? 

(4) What is its general effect on the crop? and 

(5) Can it be utilized as cattle feed or for any other 

purpose? 

If a farmer studies these few simple things about the weeds 
that are found on his farm for at least two consecutive years, he 
will know everything about the life-history of those weeds, and 
will be in a better position to devise means for their destruction 
than when he was ignorant about these and tried means at random. 

Eradication of the Weeds. — ^There are four possible methods 
that can be tried by the farmers in eradicating weeds on their 
farms. They are as follows: — 

(1) By the introduction of a parasite which is usually a 

fungus; 

(2) By the spraying of herbicides, e.g., copper sulphate, 

salt, carbolic acid, kerosene, sulphuric acid, 

caustic soda, etc.; 

(3) By the application of steam; and 

(4) By mechanical collection and destruction. 

Fungal Parasite.— Little need be said about the adoption of 
a fungal parasite for the destruction of weeds. In this case, the 
remedy may prove worse than the disease because it is not 
definitely known that the fungal parasite introduced for the 
destruction of the weeds would not subsequently attack the eco- 
nomic crop. In most cases, it may be found that the fungus leaves 



tlie weed aad attacks the crop at the very outset. This method is 
therefore fraught with more danger than good. It should not, 
on any account, be used for the destruction of weeds on the farm. 
For treating weeds on the roadside, they can be used under certain 
circumstances. On all accounts it is a good practice not to try 
them at all. 

Herbicides.— -Chemicals have been used extensively, and are 
also used to-day in some countries, for the killing of weeds. And 
it has been reported that, in various cases, chemicals intelligently 
used have been found more expeditious and economical in the 
destruction of weeds than any other means for weed killing. 

A large number of poisons are known to-day to the modern 
chemist for destroying plant growth. But there are a number of 
practical difficulties which arise as to their use as herbicides. 

The first difficulty arises from the fact that, when a herbicide 
is sprayed, it kills only the upper shoots of the plants and fails to 
kill the roots that lie buried in the soil. The shoots and the 
leaves dry up, but soon the plant rises up again from the living 
root in the soil. 


Herbicides can be successfully used if they can be applied to 
the root, and not to the shoot. An exhaustive study of plant 
physiology has shown beyond doubt that a chemical or any other 
solution is carried by the ascent of sap upwards, and not down- 
wards. Any herbicide applied to the shoots therefore fails to 
reach the roots in the soil, and hence fails to kill the plant. 

The second difficulty arises from the fact that it is difficult, 
most cases, to use the herbicide to kill the obnoxious plants 


without working permanent injury to the soil or to the neighbour- 
ing cultivated plants. If the former difficulty of applying herb- 
icides to the roots can somehow be met, still this difficulty is a 
practical hindrance, and has limited the chief usefulness of chem- 
icals as herbicides in the following cases: — 

(1) When an especially obnoxious weed occurs in a limited 
locality and is to be destroyed regardless of the 
consequences to the soil of neighbouring plants. 

(2) When the weed plants are much more sensitive and 
much easily acted upon by the herbicide than the 
associated useful plants. 

When the weeds occur on roadsides and paths where 
the making of the soil sterile permanently does not 
matter much. 

, is neither an intelligent method of 

killing weeds nor an economical practice. It fails to destroy the 
weeds, and means a waste of public funds. The writer, spraying 
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a few herbicides, e.g,, salt, copper sulphate, carbolic acid aud 
caustic soda, in the field has failed to kill weeds like Motha 

(Cynodon dactylou), Bathwa (Cheno- 
p dmm album), Conrolvulus arveusis, aud Cnicus lauceolatus. The 

hudXd and became a 

nf !i,°5 l^be roots— a power hidden from the 

sight of men that gives the plant its energy for struggle-re- 

wriWici^ plants rose up again just as before. The 

will n, some investigations along these lines and 

will publish his results in one of the future numbers of this 
journal but the results which he has achieved up to the present, 
ve cleared up a lot of obscurity that has eclipsed the subject 

Thi fl’rn?^ ^ J^lander, and an enormous waste of money. 

ut=n of the “ «Pot- 

w ' steam has been used extensively in the 

West for killing weeds, but in almost all eases it has failed to 
meet the desired end. The failure was due to the fact that the 
steam only came m touch with the leaves and stalks which were 
spht and discoloured by the steam, but it failed to reach the 
buried roots in the soil. The result was that new shoots appeared 
in a very short time from the scalded plants. The use of steam 
for the destruction of weeds is limited for the following reasons;— 

(1) It is a very costly affair; 

s^^'m is turned into unploughed ground, it 
kills _ only the shoots of the plants, while the roots 
remain alive; 

(3) When the field is ploughed and cross-ploughed in 
order to expose the roots of the weeds to the action 
ot steam, it is successful to a greater extent than 
when applied to the shoots. But, in this ease too 
It tails to reach all the roots, some of which lie 
concealed in the soil. And, if one escape death, it 
invades the whole field again; 

(4) When ‘‘live” steam is passed in the soil, it kills all 
terms of life in the soil especially the nitrifying 
bacteria; hence there is the greatest danger of the 
soil becoming sterile; 

(5) When steam is passed into the soil, it lowers the 
humus content of the soil, and destroys a number of 
plant-food substances; and 

(6) Steam cannot be passed in a soil where a crop 
is standing. 



From all these consideratioas it is quite evident that the 
use of steam for killing "weeds is impractical, and entails a great 
expenditure with the least outcome. Steam therefore cannot 
be used for the destruction of weeds. 


Mechanical Collection and Destruction. — Practical experience 
at the Allahabad Agricultural Institute Farm and at other places 
shows that a better step in comparison with the three cited above 
is the collection of the weed and its destruction. To some the 
cost of labour for this purpose may seem prohibitive but, a thorough 
study will reveal the fact that this method is more efficient and 
economical in the end than the others described above. But it 
should be remembered that, in order to get the most desirable 
results, they should be collected at a definite time. For this, as 
has been mentioned above, a thorough study of the life-history 
of the plant should be made, the different modes of its reproduc- 
tion studied, and the plant attacked at the most vulnerable point 
in its life-cycle. The plants should be collected just before flower- 
ing and seeding, with all their roots. In this connection, it is 
worth while to remember also that, under all circumstances, weed- 
ing should be done on a sunny dry day, and when there is no 
possibility of rain for the following seven days at least. This 
gives the plants the least scope for regermination due to lack of 
moisture. The collected plants should be either burnt and the 
ash applied to the field or allowed to rot in a pit or manure pile 
and applied to the field when well rotted. This method of destroy- 
ing weeds is more economical, practical, and satisfactory than the 
other three mentioned above. 


Control of Weeds.— -TAe control of weeds is more important 


than its eradication. The use of chemicals, “live” steam, fungal 


parasite, and the meehanical collection and destruction of the weeds 
offer no specific cure-all against them. Cultivation, rotations, and 
watchfulness against the introduction and scattering of weed seeds 
are all of more fundamental importance in combating weeds than 
chemicals, steam, fungal parasites, and their mechanical collection 
and destruction. Ifo doubt, in some special, but very rare, cases, 
chemicals, fungal parasite, and steam have proved very successful' 
but one should not be blind to the fact that these methods adopted 
for the extermination of weeds are secondary rather than primary. 
A chemical can kill a plant, but it cannot stop the growth 
of a new one which follows the former without destroyins the 
productive capacity of the soil. 

The measures taken to control weeds depend first, of all, upon 
whether the weed is an annual, a biennial, or a perennial. It is 
obviously one problem to deal with perennnials and another 
problem to deal with annuals and biennials. In the annuals and 
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biennials which are generally propagated by seeds it is necessary 
only to preTent seeding so far as dissemination or persistence is 
concerned. A single plant of many common weeds will produce 
undreds or thousands of seeds. Moreover, not all of these seeds 
may germinate the first year, and seedlings may continue to appear 
for several years. Harrowing and cultivating farm lands not only 
will improve soil conditions for the growing crop, but they also 
destroy a countless number of weed seedlings, which in good soil 
is far more important. Pasturing off the weeds with sheep, goats 
and cattle are efficient means of destroying weeds if practised 
before they come to bloom. On the other hand, in the case of the 

perennials, it is necessary to destroy or crowd out the entire plant 
root and all. ^ ’ 

ne control of weeds is a major part of farm management 
and upon its proper management depends, to a considerable extent* 
the outcome of the business. The subject of weed control has 
attracted the attention of all tillers of the soil at all times and 
in all regimes. But, in most cases, they have failed to achieve the 
desired result due to their apathy in following the cardinal points 

of weed control. In brief, the following are the cardinal points 

in weed control : — 

(1) Practice of good rotation. This is essential because 

there are certain weeds which are associated 
with certain plants; 

(2) Clean tillage; 

(3) Cleaning up of roadsides where the weeds breed; 

(4) Use of clean seed; 

(5) Care to see that the manure does not carry weed 

seeds; 

(6) Alertness to recognize new weeds when they be"in 

to invade the neighbourhood; 

(<) No weeds should be allowed to produce fiowers and 
seeds; and 

(8) Prevention of the growth of shoots. Depriving- a 
plant of its photosynthetic tissues leads to starv- 
ation of the underground parts. 

Insects and plant diseases are the plagues of the husband- 
man. But no less are the weeds a plague to the husbandman. 
They rob the soil of water and food materials and do a number of 
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other damages. The farmer should remember that all weedy fields 
are poorly-managed fields. Nature covers all areas, waste and 
cultivated; and nature knows why. But the farmer, in dealing 
with the weeds, should work out such a system of crop manage- 
ment as will afford the weeds the least opportunity to gain a 
foothold. Efficient agriculture is an efficient management of 
weeds. And the dexterity and the skill of the husbandman is 
Judged more by the cleanliness of the field than by any other one 
factor in farm management. 


(Continued from jpaye 207 J 

The voice of this great scientist and humanitarian has not 
rung out in vain. The war resistance movement has made extra- 
ordinary progress. But it must have the support of every one 
of us who would mahe effective protest against the criminally 
insane lent of the mind of man which has bred that species of 
organized murder known as war. 

Members of the Oxford XJnion have gone on record as declar- 
ing that they will in no circumstances fight for King and Country, 
and their example has been quickly followed by members of other 
universities in Great Britain. In the United States the revolt 
has spread widely among college students, clergy, and others. 
Thousands of the clergy have signed a declaration that in no case 
will they bear arms for their country, and that, on the contrary 
they will oppose any and all war with all of their power. 

The declaration of the War Resisters’ International, which 
we have signed, is as follows:— 

“War is a crime against humanity. We therefore are deter- 
mined not to support any kind of war and to strive for the removal 
of all causes of war.” 


(Continued from page %\0J 

(5) cash sales at the market value; 

(6) constant^ education in the principles and aims of co- 

operation; and 

(7) federation with other co-operative societies with the 

pltimate purpose of national and world co-operation. 
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Tnown nr«T r » r" mostly carried on by a section of people 
sunnlv an^r ^^6 teli presses seeds not to 

dea^e^t rj but to sell tb© produce himself in the 

dearest market. For extracting oil every teli has a kohlu— an 

Sldfr^Th^^ is <iriven by a pair of bullocks blind- 

^ ^ 7®''^ ^^%"ated instrument, but still it 

ontmues to be used largely. It would be interesting to describe 

^ more or less simple and uncom- 

&ni ^' 7^ Professor Mukerji, “It consists of a 

in block buried very deeply in the ground. The cavity 

in the mill IS shaped like an inverted cone, the apex reachino- to 
about midway down the block. There it is 2 inches wide, and 

th! ni^ thus formed is the exit for 

n- hollow of the mill, at the end of 

XeJd portion that the oil-seeds are 

placed. A curved block of wood connects the pestle with the 
vertical post fastened to the horizontal board. The oilman sits 

Thev^arp^\l*’Tp^nf the horizontal board. 

Ihey are blindfolded lest they move in the circle. There is a 

amidst the seeds alongside the 
Ji? 'v ,4® Its top IS attached a horizontal handle, the other end 
whTi fastened to the upright post by another peg. The 

therefore revolves with the pestle, the first peg moving 
amongst the seeds concentrically. At the same time, the stirring 

the pesTe „rthe stat™ and 

In Meerut proper there are about 100 country kohlus, giving 

Snlr f ,1“ ” ‘>‘««abouts. Generaiinha 

proprietor of the kohlu is himself the worker, and he is at times 
assisted by his women and children. The oil-pressers are mostly 
illiterate; they persist in their old methods, however unprofitable 
they may be. Eecently, some electric kohlus which have come into 
use have proved, far more economical than the primitive one. 
in Meerut th^e is one person who owns 8 kohlus, all worked by 
electricity. He is said to be reaping good profits. It would give 

kohlus compare the results of the two types of 

Country Kohlus , — From the description given above it would 
appear that the country kohlu is something crude and inexpensive.- 
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It can be set up for Es. 50 on a rough approximation. A pair 
of bullocks is required to set the kohlu going, which can be 
had for about Es. lOOj thus the total investment of an ordinary 
teli comes to Es. 150. Some telis carry on work with one bullock 
only and manage to reduce their initial outlay substantially. 

The oil is extracted in four “ghanis,” each ghani consisting 
of 10 seers. Out of 1 ghani the yield of oil is about seers, or 
25 per eentj the total yield from 4 ghanis comes to 10 seers of oil. 
The telis ordinarily purchase the seeds from the market and sell 
the oil. Sometimes, however, they undertake to manufacture the oil 
out of seeds supplied by another, and get the wages. The charges 
ordinarily are from 3 to 6 annas, varying with the type of seeds 
pressed, which weigh 10 seers in each case; these are reduced to 
halves when the oil-cakes are given to the oil-presser. 

Earnings and Expenses under the Country System of Manu- 
facture.— 

Expenses.— or mustard seeds, are generally pressed 
by Meerut telis. The current market rate of mustard seed is, say, 
Es. 3 per maund. 

T^ cost of feeding a pair of bullocks normally comes to 
As. 10 per day. 

Eepairs and depreciation may be estimated at As. 2 per day. 

, Thus the total expenses per day amount to Es. 3-12. 

Income. — The outturn from a maund of seeds is 10 seers of 
oil, which, when sold at the market rate of Es. 10 per maund, will 
fetch Es. 2-8-0. 

The by-product of the oil, ^.e,, khal, or oil-cake, will be 30 seers 
out of 1 maund of seeds which would be sold for Ee. 1-12 and 
Es. 2-4 per maund. 

The total income per day will come to Es. 4-4. 

Thus the net profit which would accrue to a teli would be 
As. 8 per day. 

The profits of an individual teli are too meagre. Considering 
that oil-pressing is the mainstay of a teli’s family, the earnings so 
derived are hardly sufficient for a bare subsistence. It may, how- 
ever, be said that, if a teli really desires, he can easily mend his 
fortune. There is a good deal of demand for oil in Meerut as is 
clear from the fact that a good amount is imported from the 
Punjab, chiefly from the Lyallpur and Lahore districts. If the telis 
resort to modern methods of oil-crushing, they can turn out far 
larger quantities and can earn huge profits. The setting up of a 
modern plant, as will be seen from the figures given below, 
is neither complex nor very expensive. 




8 Eohlus cost about ... ... 1,600 

1 Electric motor, 10-b,p, ... ... 300 

Fittings, etc. ... ... ... 2OO 

Total Rs. ... 2,100 

One electrically-driven kohlu will crusli 10 seers of seeds 
in Ig iioiirsj 8 kohlus working for 8 hours will therefore crush 
10 maunds and 26 seers of seeds. Taking the yield at 33 per cent 
R comes to 3 maunds and 22 seers of oil. Tbe balance will be 
7 maunds and 6 seers of cakes. 


Othbe Expenses 

Bs. a. 

10 maunds and 26 seers of oil-seeds, at Es. Sper maund 31 15 
Electricity, 40 units ... ... ... 3 12 

Labour, 4 men, at 6 annas each per day ... 1 8 

Lubrication, rent, depreciation, and interest ... 4 0 

Total Es. ... 41 3 


Eaeninqs 

3 maunds and 22 seers of oil, at Es. 10 per maund 
7 maunds and 6 seers of cake, at Es. 2 per maund., 

Total Earnings . 


Deduct Total Expenses 
Total Net Profit Per Day Es. 
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Prom the calculations it is clear that profits to the owner of 
the power-mill are not negligible. They can, however, he increased 
further if the mill is worked for some hours more. It can he 
safely worked for 10 hours a day without increasing much the 
overhead expenses. 

Though the net profits are quite handsome in this case, yet 
we don’t think this scheme has found favour with husiness-men to 
any appreciable extent. The reasons for this may he found in 
the following facts: — 

1. The scheme involves a sufficiently large capital expend- 
iture which is not within the means of ordinary telis to procure. 

2. The telis are too narrow-minded to think of any improved 
device. They would prefer, like their blindfolded bullocks, not 
to stray from their chalked-out rut. They require education with 
a professional bias. 

3. There is some prejudice against oil extracted from mills. 
“It is believed that the iron press discolours the oil, and that a 
disregard of cleanliness will affect the quality of manufactured 
oil, the oil from the indigenous wooden ghani being far purer 
and more sparkling. This may be pure conservatism.” The 
by-product, i.e., khal, produced by the mill is also regarded as 
not very satisfactory. It is drained absolutely dry of oil, and is 
not very nourishing. It therefore fetches less price. 

These handicaps are not, however, insurmountable. Por a 
teli of ordinary means it is not necessary that he work 8 kohlus. 
He can show comparatively good profits, and can maintain 
himself decently if he works only two kohlus, the capital invest- 
ment for which would not be much. If, even then, he finds diffi- 
culty, he may co-operate with another teli and work 2 power 
kohlus in partnership. The last scheme is quite practicable, and 
not much less remunerative. Under the last-mentioned scheme 
the expenses and earnings would be as follows: — 


Expenses 

2-power Kohlus will cost about 
1 Motor electric, 3-b.p. ... 

Pittings, eto. ... 


Es. 

400 

190 

60 


Total Es. 


650 


The capital expenditure, when divided among two men equally, 
comes to Ks. 325 per head. This sum is not very difficult to 
procure when they can afford to spend about Es. 200 on a country 
kohlu. 
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engage no 


1 mannd and 4i seers of oil, at Rs. 10 per maund 11 2 0 

2 maunds and 8| seers of cake, at Es. 2 per maund 4 6 0 

■ ■ ■■# 

Total Earnings Es. ... 15 8 0 

Total Net Profit Per Day ... o (] 

The profit when divided equally among two persons, comes to 
Es, 2 per head, ihis is quite large as compared with the profits in 
the country kohlu, where it is only 8 annas. The profits under this 
scheme clearly establish its advisability. The primitive method 
must go in the face of the present disadvantages of the trade. 
If the scheme, as outlined, is followed, it will not only better the 
condition of a vast number of telis, but it will benefit immensely the 
agricultural community as a whole. This improved and effective 
system of manufacture would lessen the export of oil-seeda ar,rt 


This mash is recommended for your poultry breeding stock:” 
Maize ... ... ... i part 

Bone or fish ... ... 1 .. 
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PROBLEP/IS IN ORCHARD PRACTICE 

Bt W. B. Hates 

Caring for an oraJiard in India is not at all the complicated 
matter that it is in such countries as America, where numerous 
diseases and insect pests must be constantly fought. There, spray- 
ing, dusting, and fumigation are often part of the annual routine. 
Here, all that is commonly required is ordinary cultivation, and 
the supply of water and plant food. Nevertheless, many orchards 
receive very inadequate care. 

The aim of cultivation should be to reduce to a minimum 
the growth of grass and weeds, except during the monsoon season. 
In the climate of Great Britain it is possible to grow fruit with 
the soil covered with a permanent sod, but this is out of the 
question in most parts of India. Experiments at Pusa some years 
ago proved that the sod interfered with the growth of all kinds 
of fruit tested, and, in most cases, brought about the death of the 
trees within a few years. During the rainy season weeds may 
be allowed to grow, or a green manure crop may be planted. 
Near the end of the rains the orchard should be ploughed or dug. 
The ploughing need not be very deep, and, in the case of'shallow- 
rooted trees, such as citrus, should not be more than or 6 
inches. During the rest of the year all that is needed is an occa- 
sional harrowing in order to prevent the growth of weeds and 
keep the surface soil so soft that irrigation may not be difficult. 

In a climate such as that of northern India, where there may 
be practically no rain for nine months, irrigation is of prime im- 
portance. Once established, deep-rooted trees like the mango 
will live without irrigation, but even these need water in order 
to mature an optimum crop. The need for irrigation is generally 
recognized, but the common method is very unsatisfactory. In 
most cases, a small basin is constructed around the trunk of the 
tree. It is not realized that the tree absorbs moisture mainly 
through the growing region at the tips of the roots. These 
extend into the soil at least as far as the branches spread in the 
air, and root ends are very scarce near the trunk of a mature 
tree. ^ The practice of most Indian gardeners is as if they were 
to bring a vessel of cool water to- a thirsty man and pour it on 
his belly. The aim in irrigation must be to moisten the region 
in which the feeding roots are found. It is often undesirable to 
wet the soil near the trunk. Basins may be made so as to include 
all the soil, except that nearest the trees, and filled with water. 
Perhaps a better method, in most cases, is the use of furrows. 
These should be near the outer edge of the branches. In the 
case of small trees, a circular farrow around each tree is desirable, 
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but with mature trees furrows down the centres between the 
rows may be all that is necessary. Details of methods would 
be out of place in this article. 

The frequency and amount of irrigation depend on the soil, 
the trees, and the season. At each irrigation the aim is to wet 
the soil as far down as the roots penetrate. Water which goes 
below this level is largely lost, and carries nutrients with it. 
Between irrigations the soil should dry out almost to the point at 
which the trees begin to wilt. A light, sandy soil naturally re- 
quires more frequent, and less heavy, irrigation than a heavy soil. 

Manuring is an important subject on which very little can 
be said with authority. In this field experimentation is badly 
needed. Concerns selling fertilizers advocate their use in large 
quantities, but offer little proof. There can be no doubt, however, 
that in most Indian soils there is need for nitrogen, and that this 
is most valuable when supplied in organic matter. Dung, oil- 
cake, and green manure are desirable forms. In some cases, 
commercial fertilizers, such as nitrate of soda, may be economical. 
In many parts of the world it is a good practice to apply potassium 
and phosphates also, but Indian orchardists should be slow 
to do so until there is experimental evidence of the value of this 
practice. Citrus-growers in California, following the advice of 
the fertilizer companies, instead of the experiment stations, spend 
thousands of dollars every year for' these elements, but all the 
evidence indicates that this is of no value. Both individuals and 
experiment stations may well carry on experiments as to the situ- 
ation in India, 

is another problem on which very little is known, 
and on which a little knowledge may be a dangerous thing. Prun- 
ing should be regarded as an evil, but as one sometimes neces- 
sary. All pruning involves the sacrifice of leaves, and both 
growth and fruitfulness depend on the materials manufactured in 
the leaves. Pruning should therefore be kept at a minimum. 
On the other hand, an unpruned tree is likely to be weak and 
subject to breakage, as well as ugly. It is possible, by judicious 
pruning, to secure a strong, shapely tree, and often to increase 
both the quality and quantity of the fruit. The amount and 
type of pruning vary with different kinds of fruit, and much 
experimental work remains to be done on Indian fruits. Until 
more is known, the safest practice is to prune the young tree to 
one trunk with from three to six main branches, and to restrict 
further pruning to the removal of dead and broken branches, and 
a little thinning out in case the head becomes very dense. 


There are more poultry under domestioation than any other animal or bird- 
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THE WASHING AND STERILIZATION OF DAIRY UTENSILS 


By W. J. Hansen 


Why Dairy Products Spoil . — We have noticed over a period 
of years that the monsoon season, of high temperatures and high 
humidity, is the most critical period of the year as far as the keep- 
ing quality of milk and dairy products is concerned. At this season 
it is a common sight to see mildewed books, hoots, clothing, and 
foods that have become unfit for human consumption on account of 
decomposition by micro-organisms. 

The modern electric refrigerator, both in the home and in 
the dairy, has done much to eliminate wastage and increase the 
keeping quality of perishable goods— amongst which we must list 
milk as of the most importance. 

In the dairy a common method in use for many years was 
the fastidious use of steam for sterilizing utensils. Modern re- 
search has, however, placed in our hands chemical methods which 
may complement, supplement, and be substituted for the use of 
steam. Certain chemical methods of sterilization can be utilized 
“in the home, as well as in the dairy, and will be briefly discussed 
in this article. 

Spoilage of milk is duo to the action of bacteria or germ life. 
The bacteria act on the milk sugar of milk— 'the lactose— break it 
down to lactic acid, and destroy the equilibrium of the milk emul- 
sion. Bacterial action, under optimum conditions, continues until 
approximately i’O per cent of lactic acid has been produced, at 
which point further bacterial action is inhibited. At ordinary room 
temperatures during the monsoon season bacteria increase in 
arithmetical progression every 20 to 30 minutes, one bacteria in 
the course of 18 hours increasing many million times. Milk 
produced under the most sanitary conditions may contain as low 
a bacterial count as 5^000 bacteria per cubic centimetre, whereas 
milk produced under filthy conditions probably will contain a count 
of several million per c.c. In the preservation of milk it becomes 
therefore of the utmost importance to keep down the initial 
bacterial count in the milk. To this end attention must be given 
to sanitation and the proper washing and sterilizing of utensils. 

^ Milk of satisfactory keeping quality must contain few bac- 
teria. This can be accomplished by, firstly, preventing the entry of 
bacteria into the milk; and, secondly, by checking the growth of 
the few that do enter. This last requirement is met by the proper 
cooling of the milk, and will be fully discussed in a succeeding 

. order to take steps to reduce the bacterial contamination of 
Bulfc, we must know the sources of the contamittation and their 
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relative importance. Your attention is drawn to tlie following 
table in wbicb tbe various factors are set forth: — 


Increase in Bacterial Count under Different 
Production Methods 

f Result of exp ej'imental work hy Dr. Lockhead, Dominion 
Bacteriologist^ Ottawa", the results are presented for comparison/ 

Bacteria per e C- 
in the. milk 

1. General sanitary conditions throughout ... 3200 

2. Feeding hay before milking ... ... 6540 

3. Sweeping up before milking ... ... 4490 

4. Eemoving manure once, instead of twice, daily 22210 

5. Using water, instead of disinfectants, to 

wipe udder ... ... ... 

6. Udder not brushed before milking 

7. Neglecting to brush cattle daily ... 

8. Fore-milk not discarded ... 

9.1 Milkers’ hands not washed before milking ... 

10. Wet-milking ... ... 

11. Open pails, instead of covered ... 

12. Cleaning pails with hot water, instead of steam 

or chemical sterilizer ... 

13. Cleaning pails with cold water ... 

It will be seen that washing pails with cold water is 
an effective way to reduce the bacterial count as the vessel 
may become clean to the eye, but still remain bacteriologically 
unclean, and a source of contamination. 


6390 

5530 

19230 

3770 

5220 

3350 

4560 


Thorough Washing op Utensils 

There is yio substitute for thorough washing^ of all utensils!— 
This should be done before a dried film of milk has a chance to 
form on the surface. The milk residue of cans, buckets, pails, 
bottles, etc., should be removed by rinsing with cold, preferably 
lukewarm, water. Hot water should never be used to rinse the 
milk residue from utensils because it scalds the film of milk on to 
the surface of the container, making it more than doubly difficult 
to remove. The utensils should then receive a thorough scrub- 
bing with a brush, using hot water containing soda or any reliable 
dairy cleanser. A small wash vat is convenient if a number of 
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Utensils, cleaned as detailed above, are now ready for the 
next step— “Sterilization.” In this step the remaining bacteria 
are removed or destroyed as completely as possible. Sterilization 
means the complete deduction of all germ life, but, in practice, it 
amounts to the reduction of germ life to an insignificant amount. 

It should be clearly borne in mind that sterilization cannot 
replace the thorough washing^jof utensils; both steps are necessary 
for effectiveness. 

Sterilization Methods 

A. Steam, with and without pressure . — Where a proper steril- 
izing chamber or autoclave is available, treating utensils with 
steam at fi.fteen pounds’ pressure within the chamber will destroy 
all bacteria present, even the highly-resistant spore forms. When 
no sterilizing chamber is available, each utensil may be steamed 
over a jet for at least three minutes. 

Steam boilers are rarely encountered on any but the large 
dairy farms. Small dairy farms may improvise some form of home- 
made non-pressure steam sterilizer. 

B. Scalding . — Scalding utensils with boiling water is the 
commonest method of sterilizing dairy utensils on dairy farms. 
Successful results depend upon (1) the temperature of the water; 
and (2) the quantity of water used. For an 8-gallon can a quart or 
more of boiling water is required to sterilize it effectively. In 
addition to pouring the boiling water around the insides, it is 
well to replace the lid and roll the can in such a way as to make 
sure that every inch of the inner surface is treated. Before emp- 
tying out the water, the lid may be treated by inverting the 
can for a few seconds. A somewhat superior method for a large 
number of utensils, such as pails, strainers, separator parts, disks, 
etc., is to immerse the utensils for a minute or two in a tank filled 
with boiling water. 

G. Chlorine Compounds . — Few farms are adequately equipped 
for properly sterilizing utensils by either the steam or hot-water 
method. Modern chemistry has devised a way whereby the germ- 
killing properties of the chlorine group of chemicals have been 
utilized. In this method the chemical is dissolved in cold water, 
thereby saving fuel and time, and the utensils are then treated 
with this solution. 

Because of the convenience of this method, it is being widely 
used both in the milk plant, the factory, and the farm, and, where 
applied intelligently, it gives results which, in many cases, 
surpass those obtained by the hot-water rinse method, 

Ihe germ-killing power of chlorine compounds is proportional 
to the free or available chlorine which they contain. This free 
chlorine is being constanly liberated and lost, resulting in a more 
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or less rapid decrease ia strength, particulaidy in dilute solutions 
> prepared for use. Either commercial or home made products may 
he used. With the use of this method of chemical treatment, 
thorough cleaning of the utensils is a very fundamental necessity. 
The efficiency of this method depends upon — 

(1) the use of a solution of sufficient strength; 

(2) a sufficiently long period of contact between the solution 

and the inner surface of the utensils; and 

(3) the absence of milk residue, dirt, or other organic matter 

which destroys the sterilizing power of the solution. 

Tropical GhlorideofLime.—~G\i\Qx'\^e of lime is probably the 
oldest chemical disinfectant. It proved of invaluable aid during 
'V the world war, during which period it was shown that chlorine 
solutions so dilute as 1:500,000 possess equal disinfecting powers 
with 1:250 carbolic acid against streptococci in water. Ordinary 
chloride of lime is unstable in hot and moist climates. It, however, 
is claimed that tropical chloride of lime will keep for months in hot 
climates without appreciable loss in available chlorine. For steriliz- 
ing milk bottles, cans, pails, strainers, or separator parts wash the 
utensils with a solution containing 2 to 3 oz. of tropical chloride 
of lime per gallon of water, leaving it in contact not more than a 
few minutes. 

Drying Utensils.— A.{tex any process of sterilization (except 
steam under pressure for twenty minutes) a few highly-resistant 
organisms survive. If any trace of moisture is left on the utensil, 
these survivors will increase at a surprising rate at ordinary 
temperatures. In fact, cans which are thoroughly washed (not 
scalded) and placed on an outdoor draining-rack contaminate the 
milk less than cans which have been washed, thoroughly scalded, 
drained, and then stood indoors with the lids on, Ater steriliz- 
ing, the utensils must he dried. 

Up-to-date dairies employ a can-dryer, using a blast of hot 
air. A good open-air draining-rack exposing the utensils to the 
action of both sun and air can be used by smaller dairies. The 
utensils are inverted and placed on such a rack just following the 
sterilization treatment. 

On no account should a cloth be used for drying the utensils. 
Such a practice is bound to add thousands of bacteria to the 
can surface. People object to an outdoor rack on ^ the score 
that dust may get into the cans. But dust is more desirable than 
leaving the cans with a film of moisture in them in which millions 
of bacteria will develop. If there is serious trouble from dust, the 
utensils should be rinsed again with boiling water just before 
using them in the succeeding operations. Draining the utensils 
well will avoid any chlorine taint or smell appearing in the milk. 
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THE PLANT 

By C. P. Dutt 

The plant kingdom is composed of a great number and variety 
of plants. Over 250,000 different kinds of plants exist on the 
earth. Plants are the smallest, and also the largest, of living 
organisms. Some plants are so small that they can he seen only 
with the microscope. Our gigantic trees are the largest of 
plants. Ranging between the smallest and largest plants there 
are many intermediate forms. Plants which produce seeds are 
known as Seed Plants. These are the most highly developed, 
most attractive, and furnish most of our food, fibre, timber, and 
many other products for the welfare of man. In relation to 
agriculture, these concern us most as they include most of the 
crop plants and nearly all of the weeds. However, one should not 
conclude that the simpler plants are of no importance. Some of 
these are of great economic importance in various ways. A group 
of the simpler plants known as fungi causes most of the plant 
diseases resulting in great destruction among cultivated plants. 
Another group known as bacteria decomposes organic matter, 
increases the nitrogen of the soil, and affects soil fertility in many 
other ways. Bacteria also cause many plant diseases, and most 
animal diseases. These have to be fought at considerable cost. 

These plants differ much in form and habit of growth. Re- 
gardless of differences, the individual plant must carry on the 
various processes necessary to maintain life, and must .produce 
offspring to maintain the existence of the race to which the 
individual belongs. The activities of the individual plant are 
twofold: namely, vegetative and reproductive. Vegetative activ- 
ities are those that have to do with the growth and maintenance of 
the individual plant. These activities include absorption of 
materials from the soil and atmosphere, manufacture of food, 
transfer of materials in the plant, respiration or break-down of 
foods by taking in oxygen and giving off carbon dioxide, trans- 
piration or water outgo through the leaf surface, and assimilation 
or the changing of non-living matter into living matter. In seed^ 
bearing plants the stems, leaves, and roots are chiefly concerned 
With, carrying on vegetative activities^ the reproductive activities 
are those that have to do with the multiplication of the individual 
and the preservation of the race of the plants to which the individ- 
ual belongs. These activities include both sexual and vegetative 
reproduction. The flowers are chiefly concerned with sexual re- 
pi eduction. Some plants may be propagated by using vegetative 
parts, feuch reproduction is called vegetative reproduction. In 
crop plants stems are chiefly concerned in vegetative reproduc- 
tion; some examples are potatoes, sugar-cane, and sweet potatoes. 
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The Body op a Seed Plant 

* ^ composed of two main parts: the 

.snoot system consisting of the aerial parts: and the root system 
consisting of the underground portions. The shoot system^ con! 
ists of ®tems leares, flowers, fruits, and seeds. The stem bears 
other portions of the shoot. It is the axis of the 

SLflV of Jhe root system consists 

lellj of roots. Stems and roots are both cylindrical structures 

between them. These 

tLil. f® divided into nodes and internodes 

w lie roots are not; (2) branch stems arise at the nodes and in 
the axils of leayes, while roots branch anywhere; (3) the internal 
structure of the stem differs from the root; (4) the branch stems 

main stem from actiyely growino- 
kssue at the tip while branch roots arise from tissue YpericyleV 
which is situated far the below the surface of a larger roof and 
''"V ® 8 point of the stem is covered and protected by 

nroJeTte^S leaves, while the growing point Vthe root fs 

protected by a special structure — the root-cap. 

As pijviously mentioned, the shoot is composed of stems 
flowers. These parts or organs have definite functions’ 
to perform The mam functions of the stem are: ( 1 ) to support 
ohage and floral leaves; (2) the oonduotiou of water and^salts 
from the soil; (o) food storage; and (4) some stems act as organs of 
vegetative reproduction. Stems are further divided into nodes 
and internodes. The swollen zones of the stem from which the 
buds and leaves arise are the nodes. The leafless regions between 
these zones are internodes. The growing point at the tip of the 
stem with Its protective covering is the terminal or apical bud- 
a bud on the side of a stem is a lateral bud; and one, in the axil of 
a leaf, is an axillary bud. 

The functions of leaves are food manufacture (both carbo- 
hydrate and nitrogenous) and transpiration (water outgo). 

Peproduetion is the only function of the flower. 

There are several types of shoot systems, three types are 
recognized. These are herbs, shrubs, and trees. Unusually distinc- 
tion is m^e between these three types. Trees and shrubs are 
woody. Herbs have less woody tissue. These are soft and tender, 
ihe tree has a main trunk with lateral branches. The branches 
arise from the main trunk at varying distances, and are smaller 
than the mam trunk. The shrub has a small main stem. The 
branches arise at its base, and are equal to it in size. 

Mention was made above that the root system consists 
chiefly of roots. Eoot systems differ in form. There are two 
eommon types of systems: these are the fibrous and tap-root 
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systems. The fibrous root system is one in which there are no 
dominant main roots; all the roots are small with numerous fine 
branches. As an example, the wheat plant possesses a typical 
fibrous root system. The tap-root system is one in which there 
is a large main root from which small lateral branches arise. As 
an example, the radish plant possesses a typical tap-root system. 
The root system of a plant has certain definite functions to per- 
form, These functions are; (1) anchorage; (2) absorption of water 
and certain salts from the soil; and (3) food storage. 

Balance Between Shoot anb Boot 

The shoot and the root differ in the work they have to do. 
The shoot chiefiy manufactures food and develops reproductive 
structures. The root is concerned with absorption and anchorage. 
The shoot and root are interdependent. The shoot is dependent on 
the root for its materials absorbed from the soil. The root is 
dependent on the shoot for the food which is necessary for its life 
and growth. 

There is a balance between the shoot and the root. This has 
been well recognized in agricultural practice, in transplanting, 
and in pruning of plants. For example, when a young plant is 
removed from the seed-bed or nursery, many of the roots of the 
young plant are necessarily destroyed. The result is a reduction 
of the absorbing root surface. The approved practice^ is to reduce 
the shoot proportionately by cutting back or thinning it. The 
aim is to re-establish the balance between the two systems. 
Otherwise, the reduced root system will be unable to supply the 
larger shoot system with water and salts unless it is wisely 
pruned. If, on the contrary, the shoot is severely pruned, it will 
not permit normal growth and development on account of insuffic- 
ient food-manufacturing tissue. An unbalanced condition be- 
tween shoot and root is detrimental to the growth and develop- 
ment of a plant. 

The Life Cycle 

The life cycle of a plant is the series of changes through which 
it passes in the course of its development. This series of events 
in the life of a plant consists of germination, development of seed- 
ling, development of root, stem, and leaf structures of the more 
mature plants development of flower, pollination, fertilization, and 
development of other seeds. In tracing these events one can 
begin at any point. Environmental factors may change the length 
of time of the life cycle of a plant. Optimum temperature, abundant 
water, and nitrogen in the soil many increase the duration of the 
vegetative period. The reverse of these may reduce it, and, on 
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the other hand, hasten flowering and seed production. Sometimes 
me life cycle is used as a basis for the classification of plants, 
ihis IS a general classification. It is (1) annuals-— plants that com- 
plete their life cycle in ^ one year and then die; (2) biennials— 
plants that complete their life cycle in two years and then die; and 

(3) perennials— plants that complete their life cycle in more than 
two years. 
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ALLAHABAD AGRICULTURAL ASSOOIATIOM NOTES 

Training Village TeacAm.— Patwaris, having lost the 
influence which they commanded in the past amongst the rura 
population, agricultural enthusiasts now consider village school 
teachers to he the most efficient medium through which the know- 
ledge of improved methods of agriculture can he introduced among 

the agriculturists in India. i i? 

Accordingly, classes were held for two weeks in tne montli or 
June as experimental measures in two {important villages, Karali 
and Lakarigaon, in the Allahabad District, under the auspices _ of 
the Allahabad District Agricultural Association, for the training 
of district board school teachers in the agricultural industry. 
Several Government departments, besides the education depart- 
ment of the district board, also co-operated in making the experi- 
ment a success, and the programme of the training was outlined 
by Eai Sahib Jyoti Prasad, divisional superintendent of agriculture. 
Among those who delivered lectures were Messrs. Afzal Husain 
Chishty, Hand Kishore, and Mathur, agricultural inspectors, 
Dr. Nigam, district medical officer of health, Mr. S.K. Dixit, assist- 
ant registrar of co-operative societies, and a veterinary assistant. 

The period selected for the training was not opportune as 
practical training in fields was not possible for there were no 
crops. This period was, however, selected due to the district 
board school summer vacation. It is reported that over 200 
teachers took advantage of the training. 

The Lakarigaon class-room was converted into a meeting-room 
on the eve of the termination of the training, and sermons were de- 
livered by, among others, Eai Sahib Jyoti Prasad, divisional super- 
intendent, Mr. Sitia Din, chairman of the district board education 
committee, and Pandit Moolchand Malaviya, exhorting the teachers 
to spread among the villagers the knowledge which they had 
gained. 

Pandit Sitia Din felt that the solution of the unemployment 
problem was to be found only in the development 
aSo\utiOT*'to agriculture — India’s principal industry. He 

Unemployment. exhorted the teachers to form societies in villages 
for the improvement of agriculture., and should 
themselves combine to purchase improved ploughs in order to 
popularize them among the cultivators. Ue added that, if the 
villagers were prepared to maintain them, the district board could 
supply, free of cost, hulls for breeding purposes. 

The chairman of the education committee further announced 
to the teachers that anyone writing the best 
pr ze 0 e ven. article on agriculture would be given, as a re- 
ward, books on agriculture to the value of Es. 10, 
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Several teachers who spoke at the meeting assi 
officers present that they would do their best to carry 
villages the knowledge they had gained of the improved 
of agriculture. 

Mr. Mason Yaugh, the 
Wah-Wah Plough Instltut 


engineer of the Allahabad Agricul- 
e, explained the advantages of the 

Wah-Wah” plough which he had invented re- 
cently. 

Pandit Moolchand Malaviya, the honorary secretary of the 
Allahabad District Agricultural Association, was the originator of 
the idea that village school teachers should be utilized for the 
spread of improved methods of agriculture, and the speakers paid 
a^ brilliant tribute to him for what he had been doing in connec- 
tion with the development of agriculture in the district. 

The following extracts from the report of the Allahabad 
Extract Agricultural Association, submitted this month 

ofTllaha*b^^d Pandit Moolchand Malaviya, may be read with 

Agricultural interest: — ■ 

Association. “Knowing very well that for a long time the 

problem of unemployment has been causing great anxiety to, and 



The problem of existence for millions of peoples in all parts 
of the world has been reduced to its simplest terms, and amounts 
to a struggle to escape starvation. This struggle to escape starv- 
ation has resulted in widespread movements, in various parts of 
the world, back to the land. 
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U developed unless Us primary wants with regard to food and 
clothing are adequately satisfied.^ This problem had the 

serious consideration of our association from the date of its tound- 
ation. With the object therefore of providing unemployed young 
men with such work as may enable them to lead a happy an 
industrious life, the association proposed to develop agriculture. 

“It is well known that for carrying out the above aims and 
objects the association requires an army of men, and a very large 
sum of money, which is not easy to getj especially in these days ot 
general economic depression and financial stringency. As an 
alternative, the association moved the chairman of the education 
committee of the district board, Allahabad, with a view^ to having 
all district board school teachers, who are about 2,000 in number, 
trained in elementary agriculture, etc., for utilizing them in 
village uplift work. On getting his consent to starting training 
classes in the various tehsils the association approached the 
following departments of Government in order to get their co-oper- 
ation— agriculture, co-operative, veterinary, and public health. 


“Having secured the co-operation of all the above departments, 
Co-operation with the training classes were started. Mr. R. G. 
Government Allan, director of agriculture, XJ.P., took a keen 

Departments. interest in the scheme. 


“It is expected that the teachers, after receiving elementary 
training in agriculture, will help in rural uplift work by establish- 
ing hetter-farming societies, self-help seed stores, fruit-growing 
associations, etc., after their school hours.” 

The association, being itself unable to open farms, due to 
financial stringency, has succeeded in persuading a number of 
prominent zaraindars in the district to open demonstration 
farms in their respective zamindaris for the benefit of poor 
cultivators. 


The cotton cess yielded over Rs, 13| lakhs in the first three 
years. If you are interested in cotton, you can secure the latest 
publicity material by writing to the Publicity Ofideer, The Indian 
Central Cotton Committee, Bombay. 


PRACTICAL HINTS CN VEOETABLE CULTURE IN INDIA 

By “Shbbraed” 

Parts 

Brief Notes on Different Crops 
B eans 

The application of farmyard manure and the preparation of 
the trenches for beans have been previously dealt with; and, if 
these instructions have been faithfully carried out, very little fur- 
ther (attention) will be required besides the usual routine work of 
cUitivation, tillage, watei'ing, etc. The seeds should be sown 
in moist earth and the trenches saturated with water immediately 
after sowing all beans. This softens the shell and facilitates germ- 
ination. In dry soil they may refuse to germinate. 

The following fertilizer is recomended for all beans: — 
Superphosphate of lime ... ... 2 parts. 

Sulphate of potash ... ... i part. 

Bonemeal ... ... ... 1 part. 

Mix together and apply at the rate of 2 oz. to the square yard, 
the mixture being dug into the surface soil to a depth of 2 or 
3 inches 15 days before sowing. When the plants are about 
12 inches high, a little nitrate of soda or sulphate of ammonia 
may be administered. Mix (by measure) one part fertilizer with 
four parts dry earth. Work the surface soil loose in the trenches 
and sprinkle the mixture about |th inch thick over the surface, 
taking care to avoid contact with the stems of the plants. 
Agitate the surface, again woi'king the fertilizer into a depth of 
2 or 3 inches. The soil should be damp, but not wet, when 

performing this operation. The next day the surface soil should 
be watered with a watering-can, and after a lapse of 3 or 4 days 
the trenches may be flooded in the usual way. 

The preparation of the pods for culinary purposes is too well 
known to call for any description here. The Velvet Bean, however, 
should first be dipped in scalding water and then scraped to re- 
move the hairy covering before being cooked. 

Bean, Broad . — Fruiting period — B. February-Maroh; H. April- 
May, and July-September. Two classes — Long Pod and Broad 
Windsor. The former do well, and are easily acclimatized; the latter 
are not so successful. There is also a Dwarf variety bearing short, 
narrow pods. Sow late October or early November on the plains 
as the seedlings cannot stand the heat. Soil heavy, and very 
rich, which has had an application of lime to which this bean is 


Note.— P— Plains; H— Hills. 



is partial. When preparing the trenches, they should be filled in 
to within 6 inches of the top, and the seeds sown in these 
shallow trenches. When the plants have grown 18 inches high, 
fill in the trenches to within 2 inches of the top. This is a form 
of the plants. 

When the plants come into flower, nip off the point of each 
shoot, or the pods will not “set.” It is tlie, laah of knowledge of 
this very important operation which dubs the plant as a failure 
in this country. These tops may be used as Spinach. 

It should, however, be mentioned that, unless the flowers have 
been fertilized by insect agency or artificially, they will remain 
sterile, and no pods will be formed. In localities where insects 
will not perform this duty, an ordinary painter’s camel’s -hair- 
brush may be used for the purpose. 

Only one or two strong, healthy shoots should be allowed to 
spring from the base, and all the others pinched off as soon as 
they grow an inch or two high. Protect from damage by wind 
by placing two stout stakes at each end of the trench and a few 
intermediaries to which stout twine is tied so as to keep the plants 
within the two parallel lines of twine or rope. 

Bean, French . — Fruiting period — P. December-February; H. 
July-October. Bather delicate. Will not stand open, exposed 
situation. Sow in position which affords light shade throughout 
the heat of the day, but exposed to the early morning sun. Soil 
light, rich, and well drained. Method C should be used if sowing 
is made before the rains are over, a double line on each raised bed. 
It thrives better on the hills. Does not require staking. Cannot 
stand frost, and even severe cold brings their career to an end. 
Plants otherwise healthy, but showing yellow foliage, should be 
assisted with manure either as a top-dressing or in liquid form. 

Bean, Runner {Scarlet Runner and Others ). — Fruiting period — 
P. _ January-Muroh; H. August-Hovember, Soil should be light. 


rich, and well drained, but will do well on any reasonably good 


soil. Bunners require stakes 6 feet highj when they have reached 
this height, the growing tip should be pinched off. Several new 
varieties of the runner type have recently been introduced, surpas- 
sing the old Scarlet E,unner in every respect. 

Bean, Asparagus.—Frmtixig period— August- April Any 
reasonably good soil. Several varieties, some grown as field crops 
^known as Cow Peasjj which haye smallor pods. Tiio best garden 
variety has pods 9 to 12 inches in length, and makes quite a good 

substitute for the French or Bunner Bean. Eequires stakes 6 feet 
high. 

Bean, /Stoorr/.— Fruiting period— September-December. Barn- 
pant climber, requiring 8-to 10- feet stakes. Not worth growing 
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The seeds should he sown in moist soil; if possible, no 
further water should be given until the plants are a couple of 
inches above ground, when a copious supply should be given; but, 
should the surface soil dry out before the plants have sprung 
through, overhead watering with the watering-can will be required 
daily. 

All gourds are the happy hunting-ground of beetles of 
various kinds. They attack both the foliage and flowers, reducing 
the plants to skeleton form in a very short time. There is no 
surer means of ridding the plants of these pests than by hand- 
picking, which must be continuous. Never wait to see two flies, 
but take steps to kill the first. All beetles and caterpillars should 
be rigidly destroyed in this manner. As a preventive, wood-ash 
freely sprinkled over the plants first thing in the morning, while 
they are still wet with dew, will deter their attacks. A combin- 
ation of prevention and eradication should defeat the attackers. 

Gourds, such as Pumpkin, Marrow, Cucumber, etc., are not, as 
fi rule, relished by Europeans in this country. This is because 
they are usually prepared for the table by boiling and served 
with white sauce; but there are many delicious and palatable ways 
of serving these, and we need no longer regard them as “tasteless, 
watery vegetables,” A few tried recipes may not be amiss— 


2 Cucumbers 
2 Desert spoonsful of chopped parsley j 
J Small onion; 

Herbs; 

6 Table spoonsful brown breadcrumbs; 


Cucumber (Eaimt Season) 
1 Egg; 


2 055. Butter; 

Bind of half a lemon; 
Seasoning. 


Cut Cucumbers lengthways, take out seeds, and half cook in 
boiling water. Chop all ingredients very fine and mix together 
with raw egg. Fill the centre of Cucumbers with this force-meat, 
place in dish, pour a sauce over them, and bake for 20 minutes* 

Bottle Goubd, Cucumber (Hot or Bainy Season), Pumpkin, 
Vegetable Marrow 

About 2 pounds of any of the above gourds; 3 tablespoonsful 

brown sauce; 2 onions; 2 oz. butter, 

Cut in slices. 

?teL?n wuTl onion and -gourd in 

thrjTrd taking care not to break 
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Any of the Above Gourds 

About 2 lb. of gourd: t n i ^ 

d oz. grated cheese; i p- . 

2 TaHespooasful brown bread-crumbs; 2 oz. Butter. 


Boii the gourd, line a pie-dish with half of it nK« 

s:3:m«£3hs?““ 

The following most useful varieties should be grown in ordo. 
Jainrsl'atnl" ■* the hot and 

Bitter Gourds ... ... For curries. 


Bottle Gourds ... 


For, stews, curries, baked dishes 
and as a cooked green vegeta- 
ble with white sauce. 


Cucumber (Rainy Season) ... For salads. 

Gherkin ... Pq!. salads. 

Pumpkin ... ... for bottle Gourd. 

Vegetable Marrow ... As for Bottle Gourd. 

Sponge Gourd (Both Varieties) For curries and bkujia. 

Bitter Gourd {Hot 5easojt).-Fruiting period-P. May-Julv; 
H. July-September. Soil ordinary. All Indian cooks know how to 

prepare this and the following variety for curries, the onlv pur- 
pose for which they are used. J' h 

Bitter Gourd {Rainy S'eason).— Fruiting poriod-P. September- 
Uctoberj H, July-Septeniber. Soil ordinary. 

Bottle Gourd.;— EvmXing period -May- July and September- 
JNovember. Soil ordinary. There are many varieties, taking various 
shapes— some round, some long, some dumb-bell shape, some bottle 
shape., etc. All are treated alike* 

_ Gueumher [Hot Reason}.— Fruiting period— April-June. Soil 
ordinary. Both this and the following variety are indigenous. 
The European kinds can only be grown successfully on the hills. 
Both the hot season , and rainy season variety can be eaten un- 
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cooked when quite young, but neither has the_ fine flavour of the 
European kinds. They, however, make quite a palatable dish 
when cooked. 

Cucumber {Eainy Season). — Fruiting period— July-September. 
Soil ordinary. More like its European sister, both in shape and 
flavour, than the former. 

Oherkin. — Fruiting period — April-June. Any good soil, but a 
liberal supply of manure will greatly improve and increase the 
crop. Dwarf bushy habit, small egg-shaped fruit, which some- 
what resembles the pickling Gherkin. Superior to both the above 
in flavour, and more like its European sister. Excellent for salads. 

Marsh Melon. — Fruiting period — April-June. Soil sandy, but 
well manured. Eaten as a fruit. 

Pum.fhin. — Fruiting period — P. April-June; H. July-Oetober. 
Eicb, heavy soil. 

Squash Melon. — Fruiting period — September-October. Light, 
sandy soil essential. Unlike the Water Melon, it is used as a vege- 
table, the same as a marrow. Small fruit resembles a medium-sized 
^rnip. 

Fruiting period— May-October. Soil ordinary. When 
preparing the trenches, they should be filled in to within 6 inches 
of the top, and the plants grown in these shallow trenches. When 
they have grown 18 inches long, fill in the trenches to within 
2 inches of the surface. This is another form of earthing-up 
the plants. May be grown from seed, but the more usual method 
is by division of roots. They may also be propagated by cuttings 
during the rains. 

Vegetable Marrow. — Fruiting period— P.May-June andAugust- 
Ootober; H. July-Ootober. Soil light, well manured. Sow as soon as 
warfem^weather sets in— will not stand cold. The rainy-weather crop 
is not as s-uocessful as the hot-weather crop because plants suffer 
from the rain on the plains, but not to the same extent on the hills. 

Snap Melon. — Fruiting period — May- July and September-Oet- 
ober. Soil light, well manured. When raw, served as a cucumber, 
and, when ripe, eaten as a melon. 

Spong Gourd Fruiting period— May- July and Aug- 

ust-October. Soil ordinary, well manured. Makes an excellent 
bhujia. 

Spong Gourd {Cylindrical). — Same as above. 

Snahe (rourcZ.— Fruiting period— June-September. Soil ordin- 
ary. Fruit cut into strips, dressed and served up like a French 
Bean. Also used in curries. 

IFAiVe Fruiting period — June-September, Soil sandy; 
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no manure required if soil previously manured for a precedin 
crop. Used for making a sweetmeat. May also be used as 
Pumpkin. 

IVaier Melon^Frniting period—April-June. Soil sandy, 
heavily nianured. Will not stand a damp, moist atmosphere. Eaten 
as a fruit. 

Heebs 

annual plant, but in the vegetable garden the 
word “herb'’ is synonymous with Sweet Herb, and it suggests 
plants used for garnishing and flavouring. 

In the Pabular Statement a number of plants used as herbs 
have been described. Elaborate details on the culture of all 
these seem unnecessary here. I will therefore confine myself 
to the most useful and popular kinds. 

It is not generally known that all herls can he readily dried 
and 'preserved for use. Proceed as follows:— 

Pull out the plants by the roots just as they come into 
flower, shake off the earth, and cut off all the roots, leavino- only 
a stump from which the branches emerge. Wash thoroughly in 
many changes of water. Hang them on a line, leaves downward 
in an airy room or open verandah. Should not be exposed to’ 
direct sunlight^ otherwise colour and flavour will be lost. When 
thoroughly dry, strip the leaves and rub into coarse powder the 
consistency of bran. Bottle for future use. The following ferti-- 
lizer is recommended for herbs:~ , . 

Superphosphate of lime, ... ... 2 parts. 

Sulphate of potash, ... 1 part. 

Mix together and apply at the rate of 2 oz. to the square yard 
the mixture being worked into the surface soil an inch deep' 
15 days before planting. Eor pot work use I oz. to every 6 pots. 

When the plants are half grown, a light top-dressing of farm- 
yard manure should be given to the plants, or liquid farmyard 
manure given at intervals of 15 days. 

ifarjomm.— Sown in pots and seedlings transplanted to open 
beds, or to large pots, allowing three plants to a 12-inch pot. Can 
be grown as a perennial, but on the plains it is better treated as 
an annual. Also propagated by cuttings during the rains, and by 
division of roots during the spring months on the hills just before 
they commence to grow. Soil light. 

Mint . — Propagated by division of roots, and replanted annual-' 
ly to fresh ground. Soil somewhat heavy. 

Parsley . — In warm weather seeds lie iu ground several days 
before germinating, but in cool weather they germinate a few days 
after sowing. Soil rich, heavy, and partially shaded, 
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Sown in pots and seedlings transplanted to open beds, 
or to large pots, allowing one plant to a 12-ineh pot. Gan be grown 
as a perennial, but on the plains it is better treated as an annual. 
Also propagated by cuttings on the plains in l^ovember and Decem- 
ber, using well-ripened wood. In the hills cuttings are inserted in 
April or during the rains. Soil light. 

Thyme . — Seeds sown in pots, soil consisting of light loam, 
sand, and leaf-mould in equal parts. Transplant singly into 4-inch 
pots when an inch or two high, using the same kind of compost, 
and, when big enough, transfer to larger pots. The plant is too 
delicate to cultivate in the ground on the plains, but on the hills 
the plants, after being grown in pots for a year, are transferred to 
the ground. Soil light, friable, and well drained. 

Spinach and Sags 

Spinach and Sags should be grown in every home garden 
because of their dietetic value and easy culture. By growing the 
different varieties, and by resorting to successive sowings, greens 
may be made available throughout the year. 

Only the larger leaves should be cut when harvesting; this 
will ensure a second, or even a third, crop, A 1:4 mixture of 
nitrate of soda or sulphate of ammonia and earth applied to the 
roots by the “sandwich” process, when the plants are half grown, 
will considerably increase the yield. 

Sorrel . — Harvesting period — P. January-March; H, June, 
September. Cooked and used in same manner as Spinach, but can 
also be used in salads. Requires partial shade. In the hills the 
plants grow more vigorously than they do on the plains, and, as a 
consequence, they should be thinned out to a foot apart. Soil 
ordinary, but well manured. 

Spinach.^ -Harvesting period— P, Hovember-March; 

H. May-October. Soil light, well manured. Acclimatized seed 
degenerate considerably. 

Spinach^ New .^^eaZanrf.— Harvesting period— P. November- April; 
H. May-October. Will stand the hot weather far better than the 
former variety, and successive sowings as late as February on the 
plains will provide greens right into the hot weather. Method I 
may also be employed with equal success, and more economically. 
Soil ordinary. The seed acclimatizes readily, and there is no 
deterioration for a number of years. 

^ptnachy Indian.--Th& most useful of all Spinach because it 
may be induced to provide greens throughout the year by successive 
sowings, except, for the very hot months and early rains. The 
European or English varieties are improved strains of this indigen- 
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phate of liiUG and oao part sulpliate of potash should be worked 
into the surface soil, at the rate of 8 oz. to each pit, 15 days before 
planting. 

Seeds often produce many worthless plants which are not 
discovered till the flower heads appear; these plants should be 
rigidly removed; suckers or offshoots will reproduce the same type 
as the parent. 

The flower heads should be cut when half grown. They must 
not be allowed to mature, except for seed purposes, or they will 
check further development, and so reduce the crop. The flower 
stalks should be out off close to the ground as soon as the 
picking ceases. If these are allowed to grow, the development of 
the next year’s crop will be retarded. 

The plants may also be made to provide Chards, which are pre- 
ferred by many to Oardoons. This is done by bleaching the stems. 
The plants are cut down to 4 inches of the ground. The shoots 
are then blanched when 1 or 2 feet high by tying straw, or 
preferably roofing felt (as this is not destroyed by white ants) 
around the stems so as to exclude light. The blanched stems are 
ready in 5 to 7 weeks. 

Artichoke, t/emsaZem.— Harvesting period — P, (Jctober- 
February; H. September-October. Tubers or sets are plauted 
3 inches deep. Soil ordinary. The tubers should not be dug out 
for storing till quite ripe (January on the plains, and October in 
the hills), but their delicacy of flavour is best preserved when 
allowed to remain in the ground and dug out as required. 

On no account should the flowers be allowed to appear as 
this will reduce the size of the tubers. A good plan is to nip off 
about 6 inches of the tops with the hedge-shears as soon as 
the buds appear, much in the same way as a hedge is trimmed. 

The plant has nothing to do with Palestine, but is a native of 
Canada. “Jerusalem” is the mispronunciation of an Italian word, 
girasole, meaning sunflower, the plant being in reality a kind of 
sunflower. 

Asparap'ws.— Not very successful on the plains, the shoots 
being thin and weak and deficient in flavour. Grows successfully 
on the hills. Soil rich, friable, sandy, loam and well drained; in 
heavy soils the produce is practically worthless. As an Asparagus 
bed will continue profitable for many years, the beds or trenches 
should be carefully prepared. If necessary, stones, sand, brick- 
bats, etc., should be buried 4 or 5 feat below the trenches to allow 
for perfect drainage. This is essential on the plains. 

The seeds are sown in pots during the wet weather and in 
nursery beds after the rains. Oh the hills the seedling plants are 
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out when thAvlrn oL plains the seedlings are planted 

the stems • about 10 inches high. Make no attempt to cut 

a strono* rant qtt f ^ when tte plants will have made 

gr„rgo®ri;?;ag„”'. cutting accounts for failure to 

® yearly in December with i oz. of 
depth ofBorB^pr^ ^ and work this into the soil to a 
the hills Twip f the roots. This is done in April on 
finniTT I Iw-iee a year, i.e., m October and a»ain in February 

the plaVts^hiXen® decomposed cow manure. If the soil around 
carefiillv rom .i i high, a depth of an inch or two may be 
n ' ^ ^ moved before top-dressing with manure On the hills 

one^annual top-dressiug will suffioer.his is a;;”ed dur^rMaJlh 

ls“f: g^^nS “X\Td“"shtr“‘h 'Td 

Aff* 4.1, old shoots should oecasioually be cut away. 

to take the nb4ehftr'''i/ ^^^sh plantation should be established 

fifth or sixth year mL® ^hich becomes exhausted after the 

Http or sixth year, when the plants should be dug up aud removed. 

_ ihe flowers should be removed as soon as they develoo other- 

ETemoZ >>“* “» PW‘ ttc stemfshtr Id 

oM J propagated by diyision of roots, two years 

for seed sowin^^^ are plant^ed at the same time as advised 

e^and tbJ flth ® are removed from the trench- 

. and the fleshy roots are spread laterally in the trenches and 

trenohe, arc ail Ut mkt"’ “ uuta the 

The following fertilizer is recommended for Asparagus:— 
Sulphate of lime 4 parts. 

Sulphate of potash ... 1 part. 

Sulphate of ammonia ... 1 part. 

the mixture into the surface soil in November on the 
plains and in March on the hills, ■ 

November-April; H. June-Nov 
h^L ^ acclimatized seeds are sown before the rains 

have g,^en over followed by imported stock in October. The 

If^^heT''''^ stand excessive heat and moisture. The first sowings 
ot the former may be made as early as August. 



THE ALLAHABAD EAEMBB 

Avoid thick sowings; the seedlings should not show up closer 
than an inch apart, and gradually thinned out to the required dis- 
tance. results are obtained by successive sowings every 

15 days. 

Method A is employed for early sowings to avoid waterlog- 
ging during the rains. Method B is employed when the rains are 
over. When this method is employed, the lines need only be 
9 inches apart. 

On the hills imported stock is used, and Method B employed 
as there is no fear of waterlogging. 

The soil for Beet should be deeply cultivated and pulverized 
so as to be free of all lumps and fresh manure; on ill-cultivated 
land the roots will be deformed. If Beet is to follow a crop that 
has been well manured, no further manure is necessary. If the 
land has to be manured, this should be applied a month or two 
ahead and continuously cultivated. 

The Beetroot is a seaside plant; the crop is therefore benefited 
by an application of common salt. This should be worked into the 
surface soil at the rate of 1 oz. to the square yard 15 days 
before sowing. Exhibition specimens are raised by following the 
instructions given for Carrots; the holes, however, are made 
4 inches wide at the top. 

Borecole^ Kale . — There is little to recommend the cultivation 
of this form of Cabbage, which, however, does not form a compact 
head, and should more correetly be classified under Spinach and 
Sags. It is cultivated for its greens. The manner of cultiva- 
tion is the same as for Cabbage. They require heavy frost to 
make them tender. 

Broccoli . — There are two kinds — the sprouting and the head- 
ing. The latter forms a head similar to a Cauliflower, but smaller, 
usually maturing the second year, and, as a consequence, can be 
grown only on the hills. The sprouting Broccoli does not produce 
a solid head; the edible part is the thickened flower branches 
which arise from the axils of the upper leaves and stem. Both 
kinds are cultivated like the Cauliflower (which see). 

Brussels Sprouts . — Harvesting period — P. Pebruary-May; H. 
July-September. A most useful vegetable, being productive when 
there is a scarcity of vegetables, They, however, require heavy 
frost to make them tender. A partially-shaded situation protected 
from the^ afternoon sun suits them best on the plains, when they 
will continue to bear buttons right into the hot weather. When 
preparing the beds, a liberal application of cow manure is necessary. 

When the plants are about 6 or 8 inches high, nitrate of soda is 
applied to the roots by the “sandwich” process. 




November. Early sowings are liable to be destroyed by excessive 
heat and moisture on the plains. The large drumhead type of Cab- 
bage requires more space than its smaller sisters; 2ifeet apart is a 
suitable distance to plant the seedlings. On the plains this type 
may be induced to produce heads, right up to the end of July, by 
sowing the seed as late as the first week of December, but the re- 
sulting crop will produce small heads, and the young plants should, 
in consequence, be planted only 18 inches apart. 

In order to have heads fit for use during the spring months on 
the hills, seeds are sown in October. The young plants are pro- 
tected during the winter and planted out in the spring. 

The Savoy Cabbage comes to perfection in cold districts, sharp 
frost being required to make them tender and of good flavour. 

The soil should be rich, but not to such an extent as to pro- 
mote coarseness. When a head of Cabbage has been cut, the 
stump which is left in the ground will produce two or three small 
heads fit to be used as greens. 

Nitrate of soda applied to the roots by the “sandwich” pro- 
cess, when the plants are 6 to 8 inches high, will greatly improve 
the plants. 

Gardoon . — Harvesting period— P. February-April; H. July- 
October. Plant seedlings in trenches when 6 inches high in a single 
line down the middle of the trench. Class II method of sowing may 
also be employed, and answers the purpose more successfully in 
some places The plant is a perennial, and very similar to the 
Globe Artichoke. Much relished by French people. 

When the plants are nearly full grown, they are blanched. 
For this task a fine day, when the foliage and soil are dry, should 
be chosen. Eemove the outer decayed leaves, if any, and care- 
fully collect the remainder of the plant into an upright position. 
Wrap a band of roofing felt around the plant, only the tips of the 
leaves being left exposed. The blanching will be completed in 
from 6 to 8 weeks when the white, fleshly leaf-stalks are stewed 
like Sea Kale. To ensure a succession, all the plants should 
no be blanched the same day; a few of the more advanced plants 
are tied up at intervals of every 10 days or so. 

Country tiles known as nullas may also be used with equal 
success for blanching. 

The old-fashioned method of planting in ■ a deep trench and 
then filling in the earth to blanch the plants is not to be recom- 
mended. 

C'orro^.— Harvesting period — P. November- April; H. June- 
September, The cultural notes given for Beet will answer for Car- 
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rot as well. The produce from acclimatized stock is inferior to 
imported stock, hut ueyertheless is not to be despised for early 
sowing. 

If imported seeds are sown as late as January on the in 

some shaded situation, Carrots may be had throughout the hot 
weather. In this case, the seeds are sown broadcast in small beds, 
and, if not sown sufficiently thin, the seedlings should be thinned 
out to 2 or 3 inches apart. Of course the roots will be much 
smaller than those grown during the winter. They may be taken 
up as required, beginning with the more advanced plants. 

Soot is of great benefit to Carrots. This should first be exposed 
to the air for three weeks and then dusted on the soil every 15 days 
after the seedlings are an inch or two high. When cultivating the 
soil around the roots, work the soil over the roots to keep them 
covered; this will prevent the “green shoulder,” which often spoils 
an otherwise perfect Carrot. 

Tine exhibition specimens may be secured by the following 
method: Bore holes 8 inches deep aod 2 inches wide^ in the pre- 
pared bed at the given distances, and fill these with a sifted mixture 
of two parts leaf-mould and one part sand. Two or three seeds are 
sown around the centre of each hole, finally thinning out to a single 
plant. 

Capsicum. — Harvesting period — P. December-Febriiary; H. 
July-October. This is the large-fruited, mild-fl.avoured variety 
as distinct from the common pungent chilli. Soil light. 

Cape Gooseberry. — Harvesting period, P. December-March; 
H. March-April. Soil rich, friable loam. When they pome into 
bloom, the growing tips of each shoot should be nipped off. The 
plants will not endure severe cold, and are not successful at 
elevations of more than 5,000 feet. Of easy culture, 

(7aMZf;?o?per.— Harvesting period (Acclimatized) r-P. Hovem- 
ber-January; (Imported) — P. January-April; H. April and June- 
Hovember. Soil rich, friable, and deep. The early maturing im- 
ported stock form small heads and are planted 2 feet by 1| feet 
apart, whereas the late giant varieties could do with 3 feet each 
way. To obtain a succession of Cauliflowers from November to 
April on the plains, both acclimatized and imported seeds must 
be sown. There are three strains of the former: early, main crop, 
and late; these strains must be sown each in its correct season,. 
The early strain is sown in June, the main crop in July, and the 
late in August. If any one of these strains is sown out of season, 
it will shoot up without forming heads, or the heads will be 
small and of inferior quality. It is essential that the right strain 
be obtained and sown at the right time, The beds for the plants 
from acclimatized seeds mqst on no account be low-lying for with- 



The seedlings should first be transplanted from, the seed-beds to 
raised nursery-beds, and frona there to the open ground. Protec- 
tion should be afforded during the hottest part of the day when 
in the nursery-beds, and a cool, cloudy day should be selected for 
planting out in the open. A ball of earth should be taken out 
with each plant so as to disturb the roots as -little as possible. 
Guard against checking the growth of the seedlings by careless 
transplanting, and do not allow the plants to get “drawn before 
finally planting. Success depends on proper care and the encour- 
agement of strong robust plants, the Oaulifiower being the most 
delicate of the Brassica family. 

The plants from imported stock also require great 

attention; but, as they are grown d ' ^ 

they are not so dilBcult to manage. 

The amateur is too apt to bla 
failure or not up to expectations, 
to good treatment, but will as readi 
The slightest check from drought, 
careless transplanting, thick s 
the planting of weak, drawn 
treatment in seed- and nursery 
it is also necessary to observe 1 
The secret of success is 1 
from the day they 
the table 
neglected, 


and 

the result of careless 
'-bed, will adversely affect the crop;, 
the rules for Eotation of Crops, 
to keep the plants in vigorous growth 
' ■ germinate to the day the flower is cut for the 

Cultivation at the roots (tillage) should never be 
Sometimes severe check in growth will cause the plant 
to branch, to form inferior beads, or to form no heads at all. 

When the flowers begin to show up, a few of the outer leaves 
should be bent or snapped over the face of the flowers to protee 
them from the sun to keep them white. 

A succession of heads is also obtained from imported seeds; but, 
in this case, the succession is not obtained by successive sowings; 
the question is only one of time taken in development. The first 
early sorts take from 3 to 4 months to mature, the second early 
strains from 4 to 5 months, the main crop varieties from 5 to o months, 
and some of the late giants as long as 8 months In ““ 
where the winter on the plains is a short one it m obvioas that 
the late strains would be of no use. On the hills these late strains 
Ire besrsoTn the autumn, and the other varieties during 
sprin<- and summer. The earliest heads are from seeds of the 
sown in autumn and winter under glass and, planted 


252 


THE ALLAHABAD lABMEE 


It is a good plau to dress the bed intended for the reception 
of Cauliflower plants with d light dressing of lime, a month or 
two before planting, at. the rate of | a pound to the square yard. 
When the plants are well established in their beds, about a month 
after planting out, a lt4 mixture of nitrate of soda and earth 
should be applied to the roots by the ‘‘sandwich” process. 

When there is an excess of Cauliflower seedlings, these should 
be planted out in some available space to serve as greens. The 
seedlings are planted out 6 inches apart each way, and are out 
when about half grown. There is nothing to equal these tops in 
flavour and delicacy. 


Editorial Notes 

Men trained in the use of bloodless castrators are required in 
villages. No villager should be ignorant of the use of a bloodless 
castrator. Full details cau be secured from the nearest officer of 
the Civil Veterinary Department or by writing this office. 


When fodders are plentiful and cheap, the buffalo is the more 
economic producer of milk and butterfat. Vice versa, when eon- 
centrales are cheap and fodders scanty, then the cow is a more 
economical producer of milk and butterfat than the buffalo. 


Modern physical exercises are filtering down to the primary 
schools as a result of the training of the teachers now being given 
at the training colleges, where courses of physical training are 
given for both secondary English assistant masters and vernacular, 
teachers deputed by the boards. 


Medical inspection of schools in large towns has been put in 
the hands of the Public Health Department. Eesults are satis- 
factory as far as diagnosis and collecton of statistics are con- 
cerned. The treatment of school children, however, is still in its 
infancy. A good deal remains to be done in the way of spreading 
the principles of hygiene amongst schoolchildren. 


Compulsory primary education in rural areas has come to 
^ay, according to the general report on Public Instruction in the 
United Provinces ending March 31, 1932. The report further 
states that the piecemeal introduction of compulsion in small areas 
IS of little use, except for experience of how to work it. 
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THE WONDERS OF INSECT LIFE 

Kt W. K. Wesley, M.Sc., L.T., Entomologist 
Introductory 

Man, as a social being, has always been interested in the be- 
haviour of certain insects, e.g., ants, bees, termites, etc., which pre- 
sent excellent examples of a very highly-organized communal life. 
Poets and statesmen as well as scientists, have drawn parallelisms 
between the social habits of insects and of man. Apart from their 
social interest, insects, though they appear to be so small and in- 
significant, enter most intimately into the everyday affairs of every 
one of us. We find insects damaging our crops, insects spoiling 
our furniture and other things made of wood or similar material, 
insects injuring and devouring our stored products, insects caus- 
ing great annoyance to us as well as to our pets and other domestic 
animals; and there are insects which provide us with some very 
useful products as the re- 
sult of their activities, e.g., 
silk, lac, honey, and wax. 

There are also insects that 
help us in minimizing our 
cares and anxieties by util- 
izing some of the harmful 
insects as their food, and 
thus always keeping a 
check on them. Some in- 
sects are the intermediate 
hosts and carriers of dis- 
eases like plague, malaria, 
typhoid, yellow fever, etc. 

That branch of Animal Science (Zoology) which discloses the 
wonders of Insect Life, including their morphology, anatomy, 
physiology, habits, life-histories, and all the phases of Insect 
Life and*' activities, is known as Entomology. Pure Entomology 
deals with the morphology, anatomy, physiology, life-histories, 
classification, evolution, distribution, and palseontology. Applied 
Entomology is the application of this knowledge of insects to 
human affairs with a view to make this world a better place to 
live in. It lays emphasis on the study of habits, life-histories, 
and distribution of insects in order to find the weak spots and 
effect the control measures right there. 

(To he continuedj 
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THE DEMONSTRATION FARM 

In the development of demonstration farms in India by Govern- 
ment, by colleges, and by large landowners too much emphasis in 
the past has been laid upon purely Western ideas and methods. 

“Demonstration” farms, with their tube-wells, pukka water- 
channels, pukka roads, irrigated crops, tractors, farm machinery, 
pukka godams and farm buildings, well-fed cattle, sheep, goats, 
and poultry; office, supervisory, and menial staffs, have produced a 
profound '■’‘pyschologicaV'* effect on the ryot and the cultivator 
who visit and see one of them. 


The “psychological” effect produced in the main is one of 
helplessness, hopelessness, and despair at the impossibility of ever 
being able to afford to do the things demonstrated to them. 

This “deleterious” psychological effect on the mind of the 
“ryot” has been observed, and practice has been accordingly modi- 
fied in the United Provinces. The Director of Agriculture, 
Mr. R. G. Allen, has, we are informed, started a new type of 
demonstration farm that, we feel sure, will meet with success. 

The new type of demonstration farm will not introduce any 
complicated newfangled ideas to the ryot. If there is a tube-well 
in the area, then the demonstration farm will have one; otherwise 
not. In the same way the entire practice of the area will be used 
as the background upon which to build up and demonstrate 
“improved” methods; and the progress will be gradual and in 
keeping with the capabilities of the ryots. - The demonstration 
farm will be run on a business basis. 


Agricultural college farms will be run along purely experi- 
mental and research lines — not along purely commercial farming 
lines. Ryots will not be encouraged, nor expected to visit the 
college farms; they will visit the demonstration farms. The 
demonstration farm will not experiment; it will demonstrate and 
extend the results of research secured from the agricultural 
^college of the area. 

For the present agricultural colleges may serve as experi- 
ment stations, but at a more advanced stage many experiment 
stations will be required in the U.P. and other provinces to meet 
the need of particular soil and climatic conditions. 

Landowners who are thinking of starting a “demonstration” 
farm should communicate with the Director of Agriculture U. P. 
Lucknow. . ’ *’ 


Vegetable culture to be successful must be regarded as a 
purely business enterprise.” 
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EDITORIAL 

To-day, probably more tban ever before, the world is becoming 
The Supreme tnore conscious of the old adage which goes: “Q-od 
Discovery of helps those who help themselves”; and, as a result, 
the Ages. there has been a corresponding shift in the view 

with which man has regarded himself and the world of natural 
phenomena in which he lives, moves, and has his being. This 
view can best be summed up in the words of one of the greatest 
living scientists, and without doubt the most noted physicist— 
Professor Eobert A. Millikan — who says: “The supreme discovery of 
the ages is that the universe is governed hy law and not the caprice 
of a deity.” All that we know about astronomy, geology, physios, 
chemistry, botany, agriculture, or about any of the sciences is the 
result of the discovery of this all-encompassing truth. 

In the early days of mankind there was no conception what- 
ever of universal law. They thought of all the forces of nature 
as persons who acted according as their desires or whims swayed 
them— sometimes malignant and sometimes benevolent. The 
early races of mankind put persons everywhere. There was a 
god of the year. Day and night were deities. The dawn, a 
goddess, led forth the dance of the rosy-flngered chariot wheels 
across the solid roadway of the sky; and at night the moon, “pale 
goddess,” ruled the dusky hours and led out the stars for their 
night-long choral song. The wind and the clouds, and the light 
and the sky and the rivers and the seas, and the trees all had 
their god or goddess. Nothing was supposed to occur according to 
fixed and incalculable order. All was practically a gamble because 
no one knew beforehand — except as they sometimes thought they 
knew by oracle or prophecy — what any particular godmight con- 
clude to do. This was the condition of thought throughout the 
so-called pagan world, and which has not disappeared even to 
this particular day. 

The first great triumph of law was in Newton’s discovery of 
the law of gravitation. Of course, this phenomena existed before a 
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“The United States seeks the kind of dollar which a genera- 
A stable Currency hence will have the same purchasing power 


tlie Greatest 
Need of tlie 
Present l>ay 


and debt-paying power as the dollar value we 
hope^ to attain in the near future”— so declared 
President Roosevelt in this massage to the 
"World Economic Conference. 

In their book, “Prices,” recently published by Dr. Warren, in 
collaboration with Professor Frank A. Pearson of his department 
at Cornell, the authors adocate — 

“An all-commodity dollar, rather than a one-commodity dollar. 
Dollar same value at all times. Independent of business cycles. 

An all-commodity dollar would do much to eliminate the 
nightmare of unfavourable balance of trade. A country could 
adopt a compensated dollar without waiting for an international 


law was formulated with regard to it, just as at the present ay 
many various phenomena exist which we do not understand, an 
with regard to which laws have not been formulated. As a 
of Newton’s discovery, astronomy is to-day the most exact an 
fascinating of the sciences. 

It has been because of the discovery and consciousness by men 
that “the world is governed by law” that men have set them- 
selves the task oi finding out these fiundamental laws of^ nature^ 
and that is the purpose of everg science. As nature has yielded up 
her secrets to the minds of men, the ancient panorama of myths, 
deities, and superstitions has grown dim and largely faded away. 

Our railroads, steamships, automobiles, aeroplanes, telegraphs, 
telephones, radio, television, the humming wheels of our factor- 
ies are all based upon, and made possible by, the discovery and 
consciousness of that great truth. 

It is this truth, more than any one thing, which to-day calls 
for a readjustment of our thinking in all lines of thought. It is 
also probably due to the lack of this adjustment between modern 
knowledge and our customs, habits, and traditions of the past that 
there exists so much confusion of thought to-day. This is parti- 
cularly true of customs and habits which have a socio-religious- 
economic sanction. This is the kernel of the problem which faces 
the rural sociologist, economist, and rural worker. The old socio- 
religiotis-economic cnstoms and habits are in need of a reinterpret- 
ation and adjustment in the light of present-day modern knowledge 
and the needs of present-day society. 
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to borrow with a 


production prices, rise; 


currency. Such a money would enable one 
definite knowledge of what repayment means.” 

Dr, Warren’s theories hare been summarized by the Land o’ 
Lake News as follows: — 

(1) When gold is used as the standard, the value of all 
currency and bank-deposit money is tied to that metal. The 
price of any commodity therefore is the ratio of the supply and 
the demand for that commodity to the supply and demand for gold, 

(2) As long as the world’s supply of gold increases at about 
the same rate as the world’s physical volume of basic-commodity 
production, prices expressed in terms of gold-standard currencies 
tend to remain steady. If gold outrur 
if it lags behind, prices fall; 

(3) When nations go on or off the gold-standard, prices are 
influenced. During the war most of the countries went oflf the 
gold standard; that is why prices rose so 
war, the countries took steps to get back to the 
That is why prices have dropped so low. 

(4) After prices and wages become adjusted to the price- 
level, any rise or fall, especially a fall, causes serious trouble; and 

(5) A scientific measure of value is a dollar (or a rupee) that 
has a constant buying power not for one commodity such as gold, 
but for all commodities at wholesale prices. This can be done by 
instructing central banking authorities to change their buying 
and selling prices of gold as they now change their discount rates, 
as often as is deemed necessary, based on the price-level of a 
group of commodities. 


Following 


the 


gold standard. 


The need for proper storage of fodder for India’s many cattle 
A Silo Pit is returns to mind with the approach of the harvest 
within the season. Large amounts of fodder are harvested and 

Reach of the stored as dry fodder to be fed during the winter. 

Villager. This is a comparatively poor feed, little relished 


a comparatively poor 
by the cattle, and giving low food value to them. 

Silage has long been recognized as a splendid way of preserv- 
ing a high-grade fodder. Grass, juar, bajra, maize, and many other 
things have been successfully used for making silage. 

Expensive Silos Are not Necessary . — In the deep soils of the 
Ganges valley deep circular silos can be made below ground-level. 
Almost everywhere trench silos are possible. According to the 
last year-book of the United States Department of Agricul- 
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ture, 1932, trench, silos have been successfully used for a single 
animal, and are easily managed for four or five. Successful silos 
have been also made of bundles of fodder. Something along this 
line should be tried in India. 

It is not necessary to chaff the fodder or grass first. If the 
bundles of fodder or loose stalks are nicely arranged so that they 
pack well, they may be put in without chaffing. Grass bundles 
should be opened, and the grass evenly spread. Fodder should be 
chaffed before feeding as this reduces waste. Daily requirements 
can bo chaffed with a small hand ehaflf-catter for a small herd. 
Small power-driven cutters are available where daily chaffing is 
required. 

* * * * 

The application of pneumatic tyres to all sorts of vehicles is 
Pnenmatic being repidly developed. Their use became general 

Tyres for Farm- about 30 years ago for motor-cars and bicycles, 
carts. Fifteen years ago they were successfully applied to 

lorries and trucks. Within the last two years they have been 
successfully applied to farm tractors, wagons, and even bullock- 
carts, Wherever they have been applied, they have resulted in 
economy. 

The application of such tyres to tractors has resulted in 
economies of about 25 per cent in fuel eonsumptiou, and increases 
of nearly 30 per cent in the work accomplished in a given time. 
The comfort of the operator is also increased greatly. 

» * * * 

Eecent tests with the Wah-Wah cart built in the Institute 
Workshop and equipped with Dunlop tyres are of 
Qrowcrsj Note! interest to all carters, and especially to sugar-cane 
growers. A very good steel-wheeled cart in use 
for several years at the farm of the Institute was able to bring 
60 maunds of fodder from the field in which it was grown with 
two heavy buffaloes pulling it. The same buffaloes pulling a four 
wheeled wagon were able to bring 80 maunds from the field. The 
Wah-Wah cart, with the same buffaloes pulling it, brought 
133 maunds. These figures were not for loads carried on metalled 
roads, but from the field in which the fodder was grownj and the 
tests were made in early September when the ground was soft 
from rain. 

Present indications are that, within a few years, anything but 
rubber tyres will be obsolete. 
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The use of a ‘‘Lima-sulphur” spray by fruit-growers in the 
"United States America for the control of San Jose 
Jose’sca'il Scale and pear-leaf blister-mite is reported in the 

United States Department of Agriculture Farmers' 
Bulletin No. 1285. Directions are given for the making up of 
home-made preparations. 


It will be remembered that in the September number of The 
What is the Value Allahabad Farmer (volume VII, No. 5, pages 201-2) 
of Commercial three definite trends in the improvement of agricul- 
Fertilizers? tural practices were pointed out— 

(1) the appreciation and use of the improved varieties of 

seed now obtainable from the United Provinces 
Department of Agriculture and other farms; 

(2) the slow, but steady, replacement of the comparatively 

inefficient desi plough by new types which open up 
the soil more satisfactorily; and 

(3) the increasing attention paid to manuring of the crops 

with both organic and inorganic fertilizers. 

These are trends of agricultural improvement to be noted in 
the United Provinces. In some areas these trends may be more 
noticeable than in others. To what extent are these trends or 
changes in agricultural practice simply based upon trial and error 
methods? To what extent are “experimental” results secured at 
Pusa, Cawnpore, Lyallpur, etc., applicable to the various areas of 
such a large province as the United Provinces? It is being 
increasingly recognized that “experimental” results of any one 
area are not “absolute” values which can be obtained in other 
areas, except under identically similar conditions. Fertilizer 
experiments conducted at “Cawnpore ’ or “Allahabad” can hardly 
be taken as representative of the results which a ryot>may hope to 
obtain in any of the provinces without regard to soil heterogeneity^ 
seeds, climatic conditions, and various factors of management. 

“Experimental” results, to be of definite value, must be neces- 
sarily applicable to large areas. This calls for the careful location 
of “experimental” and “demonstration” farms in areas possessing 
at least a certain representative “soil heterogeneity” and climate. 
The “experimental farm” should be representative of the soil area 
which it should represent. It is expecting too much to assume 
that “experimental” results of one or two localities of the provinces, 
or that the agricultural practice of one part of the provinces, can 
be applied holus-bolus to all parts of the provinces. They may, or 
may not! 
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The statement appearing on page 203 of the last number of 
The Allahahad Farmer to the effect that “the most_ effective and 
the most popular of the concentrated inorganic fertilizers in these 
provinces are sulphate of ammonia and nieifos” was not based upon 
“experimental” data in the recognized meaning of the term, but 
was based upon the fact that cultivators have made practioa,!^ ex- 
periments, have increased their purchases of these fertilizers 
in recent years, and have increasingly used them in the cultivation 
of vegetables, potatoes, etc. The cultivator is notoriously con- 
servative, and the fact that he is willing to pay for “fertilizers” 
indicates that they have an economic value for him. 

The fact, however, remains that the use of fertilizers will 
increase as time goes on; and the public needs to be protected 
from possible “exploitation” by fertilizer companies. Fertilizers 
need to be “vetted” by some competent and disinterested party. 
They should be sold on a definite guarantee as to their chemical 
composition. The chemical composition should be stamped on each 
bag so that the purchaser can know what ha is getting, and so that 
the State chemist can check up on the fertilizer in order to see 
that the consumer is getting what he pays for. 

With regard to nicifos the statement is made by the agents 
that “there is no definite evidence that phosphorus increases the 
yield or improves the quality of the vegetables in the United 
Provinces; but it is maintained by them that the use of a certain 
amount of phosphorus every year, or at any rate at regular intervals, 
is sound agricultural practice inasmuch as there is a very great 
risk that, if nitrogen alone is added to the soil year by year and 
the bigger crops resulting therefrom arc harvested, the balance 
of plant-food in the soil will in due course be upset, and it will be 
found that the nitrogen no longer gives the same result as before. 
In such cases, it has been found that this is definitely due to lack 
of phosphorus in the soil, and the addition of a phosphate fertilizer 
has enabled the nitrogen once again to give its full effect. It is for 
that reason * therefore that we invariably recommend the use of 
nicifos which contains 18 per cent nitrogen and 18 per cent phos- 
phoric acid as the basic dressing, with sulphate of ammonia 
normally recommended as a top dressing.” [Illicifos is the trade 
name of the fertilizer sold by Imperial Chemical Industries (India), 
Ltd. Their advertisement appears on page VII in the advertising 
section.] 

A correspondent writes that the arguments regarding the use 
of phophorus are far from convincing to him. That is as it may 
be. It is not a closed question by any means. It will be clear 
that there may be soils which do not need phosphorus, but which 
after some years of heavy cropping would need it. We agree that 
“the logical thing would be to apply the phosphorus when the need 
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arose.” There may be also many soils in which there would never 
be this need of phophorus, especially if manure in the form of 
dung were used. 

A question arises, which, it is hoped, will be taken up by 
disinterested parties, as to whether phosphorus can best be ap- 
plied to the soil in the form of nieifos? A comparison of these 
fertilizers — sulphate of ammonia and nieifos — with sodium 
nitrate (Na NO3) would also be of great value. The fact that the 
cost of Na NO3 from Peru during the past two or three years has 
not made its use economical when compared with sulphate of am- 
monia and nieifos, does not preclude its use because “there is the 
possibility th at synthetic Na 1^03 will be on the market in the 
fairly near future. 

The sale of the commercial fertilizers in India has increased 
considerably during the past few years. As the commercial field 
expands, more products will enter the market; and, unless the sale 
of fertilizers is made by honest agents and controlled by Govern- 
ment regulations^ exploitation of the ryot is likely to occur. 

At the present time it is very doubtful if “fertilizer experi- 
ments” carried out in any area, except in the area where they are 
to be sold and used, will carry any great weight with the cultivator! 
These “fertilizer experiments” under practical conditions in the 
area — vegetable and potato — should also be carried out by disin- 
terested parties, and not by agents of the selling company. No 
doubt in the area — vegetable and potato— there are many farmers 
who are increasingly making more use of commercial fertilizers, 
and who have had good results. We should like to hear from these 
farmers as to their experiences with eommeroial fertilizers. 
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crops tried. It is perennial, and is propagated like sugar-cane. 
Grown without irrigation, it gave 881 maunds per ac^ against 
441 maunds from Guinea grass (Panioum jumentorum). under 
gation at the Dacca Sewage Farm Napier grass gave 3,000 maunds 
per acre against 2,000 from Guinea grass. It seems possible 
that Napier grass will make an excellent permanent crop fora 
cultivator to grow near his homestead to furnish a perennial source 
of nutritious green-stuff throughout the year. 
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In a recentissue of (July 22, 1933) there is an interest- 

ing article on the use of sulphuric ac.d for the 
as a*Weed-kiiier destruction of weeds on a field scale. Pioneer work 
in this direction was conducted by Eabate in Prance 
in 1911. The method has now become very popular, and in 19 1 
about 27,000 tons of this substance were used for weed-killing 
purposes in France, whilst some twenty French manufacturers 
produce suitable spraying-machines for its application. It is also 
gaining ground in England; and this summer several thousand acres 
have been sprayed with uniform success, and the farming fraternity 
has evidenced a considerable interest in the novel process. The 
method of application consists in first mixing the commercial 
brown oil of vitriol with water to give a 7- to 10-per cent solution, 
and then spraying it over the land from a suitable machine, either 
horse- or motor-drawn. About 100 gallons of the liquid are required 
per acre, and may be increased to 150 gallons according to the 
condition of the field. The cost of spraying is 12s. 6d. to 15s. 
per acre, depending upon the acreage treated. The actual benefit 
of spraying is claimed to be as much as £2 to £3 per acre in the 
most favourable cases. •‘-Beprin ted from ^HJie Nagpur Agricultural 
College Magazine,” volume Vllf No. l^page 43. 


How many of our readers followed our admonition to plough 
their garden plot to a depth of one foot before the Monsoon? 
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By the Director of Fisheries, Madras Presidency 

Fish culture in ponds is a very ancient industry . — It is prob- 
introduction Chinese were the first to practise 

■ it on a large scale, and even now they are among 

the most skilful pisciculturists^ in the world. The earliest pisci- 
culturist of China is said to have lived in the 5th Century B.C. 
The ancient Eomans had their fish-ponds, and fabulous sums were 
spent on their upkeep. In Europe, in the Middle Ages, every 
monastery and every manor had its fish-pond. In Central and 
Southern Europe large farms and estates, and even hotel gardens, 
still retain their fish-ponds. In Germany fish culture is practised 
on a very large scale, and farms are run on a commercial basis. 
Some of these fish farms may be as much as six or seven thousand 
acres in extent. “In Austria a derelict canal-bed is used by the 
largest establishment for its ponds. In Italy the controlled waters 
of an eel farm are many miles in length.” Fish farmers in 
France, Switzerland, the Netherlands, Austria, and Italy have 
Government research stations to help them, while in Russia great 
attention is now being paid by the Soviet Government to research 
work on all branches of fisheries science, including methods of 
increasing production from carp-ponds. In America^ also fish- 
ponds on farms are common. The Government supplies farmers 
with fry, and also gives information for successful cultivation. In 
China also the cultivation of carp fry in ponds is an important 
and ancient industry. Immense pains are taken to transport the 
tiny fry, caught in the river, to nursery-ponds in places often 
some miles away, where regular markets are held. From China 
there is a regular trade in carp fry with the Philippines, Singa- 
pore, and the East Indies. The little fishes may have to travel 
as long as 16 days in tubs, and four men are required to keep tbe 
water aerated and look after the fish in each set of tubs. 

Japan is another progressive country where fish culture is an 
old and important industry. The skill of the Japanese in breeding 
gold-fish of fantastic shapes and beautiful colours is well known. 
Their paddy-fields are used for growing large numbers of carp. ^ In 
addition, many otheT varieties of fish and aquatic animals are cultiva- 
ted, and even the foreshore is parcelled out into plots for the culture 
of oysters, and other shell-fish, beche-de-mer, snapping turtles, etc. 
Marine and estuarine fish are cultivated in backwaters in Japan. 
In 1907 it was reported that in the neighbourhood of Tokyo about 
226 acres of ponds were devoted solely to the culture of carp, supply- 
ing the city with more than 400,000 lb. of fish annually. 
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These examples serve to show how ancient and ^ important an 
The Pish Industry industry fish culture is, especially in those coun- 
is Important. tries where large acres of land make the distance 

from the seashore and centres of sea-fish supply very great. It 
will he noticed, however, that, even ia progressive countries with 
rapid communications and modern preservative methods of trans- 
port, it is still considered worth while for Government to encourage 
and support fish culture; and fish farms are a commercial success. 

How macb. greater should be the need and the opportunity ^for 
such an industry in a sub-continent such as India, where communica- 
tions are wholly inadequate and distances prohibitive; where modern 
methods of transporting fresh food are practically unknown, and the 
climate such as to make putrefaction much more rapid than in 
temperate regions; where the majority of people are non-vegetarian, 
and only too glad to eat fish if they can obtain it. 


• * » * 


The poor diet of a large proportion of the population, parti- 
Fish la the Diet oularly in the rice-eating areas, has begun to 
engage the attention of all those who are con- 
cerned about material health. The coming of milled and polished 
rice has robbed the staple food of many people of its most 
valuable qualities. The addition of fish- food, if it could be 
made available, would go far to correct the deficiency and 
make a more balanced diet. It is claimed that fish is the best 
corrective to a rice diet. There are many other people also 
who would welcome fish for the sake of variety, and for the 
value which they know it to possess as a food. It is the purpose 
of this article to show tha fresh fish is within the reach of almost 
every agriculturist, and that it is as profitable a crop to raise as 
any other. Since water is absolutely necessary for the cultiva- 
tion of any land crop, a small amount of labour and a nominal ex- 
penditure will, in all probability, be sufificient for the farmer to add 
a valuable source of food-supply to the family menu, and possibly, 
in addition, supply him with an extra source of revenue. Before 
studying in greater detail the position of the fish trade in India 
it will be interesting to see more closely how the commercial fish 
farms of Germany and Japan are worked. The methods in both 
bases are very much the same, and a careful study is likely to 
yield valuable lessons for the Indian agriculturist. The follow- 
ing account is taken from Sir B. A. Jlicholson’s description of his 
tour in Germany about 1907. In the numerous peasant holdings 
of Bavaria the farmers grow crops of cereals of fish, mostly carp. 
In fact, one farmer is reported to have said that his fish-pond was 
more profitable than an equal area of dry land. The ponds are 
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purely natural drainage-ponds, and throughout the winter they lie 
nearly empty so as to kill off noxious animal life and useless 
vegetation. Periodically, say onoe in ten years, or even oftener, 
the ponds are kept dry throughout the summer and cultivated, 
when they produce a heavy crops of oats. During the winter a 
quantity of the pond mud is dug out and used to manure the land. 
The fluids from the cow-sheds are drawn off and conveyed by a pipe 
to the main pond to promote the growth of food for the fish. In 
fact, the ponds, are manured as carefully as the land; and, as 
the ponds receive the drainage from the fields, which are all 
manured, a good deal of the manure is used indirectly by the fish, 
instead of directly by the land. The ponds are usually situated 
in low-lying land too wet for ordinary crops. Kitchen refuse is 
also used as auxiliary fish-food. 


In April or May a few adult fish, usually one female to two, three, 
Cuitivatin Fish males, are placed in small breeding-ponds. 

^ ' The eggs may be removed or the fry allowed to 

hatch. If the farmer has no spawners, he can buy them, or the 
ova or the hatched fry. In addition to the trade in fish for cultiva- 
tion, there is a regular trade in containers for transport spawners, 
ova, or fry. When the fry are a fortnight old, they are removed 
to the main pond. This is necessary to prevent the parent fish from 
eating the fry, and also to give the fry both food and space sufficient 
for their growth. By November they have reached the fingerling 
stage, and are kept in deep wintering-ponds. At the end of the 
third summer they weigh 21 to 3 lb,, and are then sold. After this 
age they become coarse. Spawners may be kept up to ten years 
for breeding purposes. Although the price was low at the time, 
the farmers were able to make a profit. The average return was 
about 110 lb. of fish per acre. One farm was producing 125 lb,, worth, 
at that time, Ks. 60 per acre. The expenses are very small. In 
India the returns are very much greater, as will be shown here- 
after, Carp respond readily to high feeding, and it has been 
found by actual experiment in Germany that a 3-year-old carp can 
be made to triple its weight in the summer. 


In Japan carp and eels are largely cultivated. In certain 
localities young carp, when 1 or 2 inches long, are 
The Practice In placed in the paddy-fields in June, when irrigation 
begins. By October, when the paddy is cut, they have 
grown to 8 or 10 inches, and are marketable. The fry for this 
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purpose are distributed gratis. The rearmg of tbe fish is said to 
Lprove the crop since the fish destroy many insects injurious to 
tbe plants. Should the water fail, the farmer digs a small pit in a 
corner of the field where the fish may take refuge until more water 
comes down. In one village, where the agricultural society 
represents the whole village, it was declared that *250 acres of 
paddy land are used yearly for fish-breeding, raising annua j 
twenty-five million fry to be sold and raised in surrounding villages. 
In another district a vast area is irrigated by inundation, and tne 
culture of carp in this area in 1902, when the industry was in its 
infancy, realized no less than Es. 72,000. 


Besides the utilization of paddy-fields for fish culture, ^^there 
are the regular farms, such as those near Tokyo, 
Regular Fish already mentioned. Here the fish— both young and 
Farms. — have to be fed as the ponds are small and 

contain little natural food, while the fish are crowded into them 
in large numbers. In some districts the pupse of the silk-worm, 
after the silk has been removed, is the principal food. Fish so 
fed need a special feeding course before marketing. The utiliz- 
ation of a waste product, such as the silk-worm pupse, for feeding- 
fish, no less than the additional food-crop obtained from the paddy- 
fields by introducing fry into the water, is a striking example 
of how the Japanese waste neither space nor material. Carp, eel, 
and mullet are frequently grown together. The yield from these 
ponds, according to the figures given, seems incredible, but is by 
no means impossible. Properly-fed carp will grow to 20 inches 
within two years. Sir F. A. Nicholson visited three farms near 
Tokyo— one belonging to the Fisheries Society, and two others to 
business firms. The area of the Fisheries Society’s farm was only 
7 acres, with three large ponds covering nearly 6 acres used for 
growing fish for market. The remaining area was divided into 
11 small ponds for breeding, experimental, and other purposes. 
The three ponds were said to have produced in the previous year 
more than 2u,000 lb. of eel, 23,000 lbs. of carp, and a large number 
of mullet; that is to say, the yield was more than 8,000 lb. of fish 
per acre. Another establishment produced 1,800 lb. of carp per acre, 
and probably an equal amount of eel and grey mullet would be 
grown simultaneouly in the same ponds. Very large yields have 
also been obtained from American ponds where cheap artificial food 
was available. 
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It will be seen from what is being done in other countries 
If* that fish culture in ponds is no new thiag, and that 

Fish CuJtafe_as merely as a by-product it may add considerably to 
India. *** " the wealth of the agriculturist. In India this in- 

dustry is almost non-existent, and the question to 
be considered is whether there is scope for such an addition to the 
farmer’s resources. The first requisite is, of course, water suitable 
for fish culture. It will be seen that the water need not he perman- 
ent for the farmer at least to fatten a few fish for his own use, 
provided he can buy fry at the beginning of the season. Apart 
from the big tanks, there are many available water areas which are 
now either growing a few wild coarse fish, or merely form 
\ breeding-places for mosquitoes. Just below a tank bund there is 
often a marshy area too wet for crops which could, with little 
labour, be converted into small ponds. There are the paddy-fields 
themselves. Above all, there are the innumerable village-ponds, 
wells, and tanks which could be stocked co-operatively by the 
villagers, and the even larger numbers of private wells and ponds 
belonging to individual farmers and landholders. Permanent 
wells and tanks can be used for breeding and rearing fry for 
distribution to non-permanent waters, as well as for growing 
marketable fish. All water used for fish culture must, of course, be 
'f controlled to prevent the entrance of predacious fish and the escape 

I* of the cultivated fish. Artificial feeding would probably not be 

required to any great extent. Carp are omnivorous, and will eat 
damaged cereals, kitchen refuse, and other things that would 
otherwise be wasted. In silk-producing areas, as in Japan, 
the pupae can be used after the silk has been wound off. In 
tropical countries the introduction of suitable vegetation will 
probably bring in its train a sufficiency of material food, while 
ponds used for washing cattle, drainage areas of farms, and 
irrigation waters from cultivated land are likely to be abundantly 
^ rich in the tiny organisms upon which the fish feed. Where the 
water is too shallow and dries up in the hot weather, a little labour 
^ may be expended year, by year in the slack months, in deepening 
the pond, the mud'being removed to the cultivated area to enrich 
the soil. An occasional crop grown in such a place should yield 
good results, besides improving the fish crop for the following year. 
The use of sheep-droppings or cattle manure, which are available 
to every farmer, will provide an abundance of fish-food at no extra 
cost. A survey of the neighbourhood is likely to reveal plenty of 
water-area which, with a minimum of labour and expense, can be 
utilized for raising a crop of fish. 
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The next question to consider is the availability of suitable 
fish for rearing. The old stew-ponds of iiiurope 
were mainly stocked with carp, and this is the chief 

fish now grown in China, tTapan, and America. It 

is estimated that 60 per cent of the freshwater fish of the Madras 
Presidency at least belongs to the carp family, and this proper ion 
holds good in other parts of India as woH- In the warm waters ot 
the tropics this fish grows at a tremendous rate, reaching a 
marketable size in three or four months. It also has the ment 
of being hardy and easily reared, while the young fry can be 
transported considerable distances. The farmer who has only a 
small temporary pond can therefore obtain some fry each year 
with little trouble or expense to at least supplement the food-supply 
of himself and his family, with resultant benefit to their general 
health, while the farmer with a larger area and permanent water 
can raise his own breeding fish, and needs only the initial outlay 
for some good spawners. 

The following fish have been found suitable for cultivation in 
ponds in the Madras Presidency: — 

I. Catla. — This is a large carp found originally in rivers 
and tanks north of the Eistna River in the Madras Presidency. 
It is also found in all the important rivers of North India. Since 
the construction of the Cuddapah-Eurnool Canal, it has found its 
way into the Pennar River in South India and its connected tanks. 
It attains a maximum length of 6 feet, but is . usually eaten when 
not exceeding feet. It is a very hardy fish, and can be tran- 
sported long distances by road or rail. It does not breed in confined 
waters, and therefore young fish must be collected from the rivers 
and transferred to ponds. Experiments show that fish of 2^ inches 
grow to 1 foot 4 inches in ponds and wells, without artificial 
feeding, in the course of 6 months. It is this phenomenal growth 
which makes catla the most useful fish for cultivation in non- 
permanent waters. Catla fingerlings, with instructions, are 
supplied to the public by the Madras Fisheries Department at the 
cost of Rs. 5 per hundred, exclusive of transport charges. 

2. Gourami. — This is the most highly esteemed of all fresh- 
water fish for the table. It was introduced into Madras from 
Java and Mauritius. Its large size, bonelessness, and delicate 
flavour, and the ease with which it is bred and transported, render 
it easily the best fish for pisciculture. This fish is purely a 
vegetable feeder and breeds twice a year, building a nest in the 
weedy margins of the pond; a tiny small permanent pond with 
a depth of 3 feet is admirably suited for this fish. The fish 
breeds best when about 3 years old. Adult fish in breeding-ponds 
may require artificial food. This fish grows to 18 or 20 inches. 



and attains a weight of 20 lb. It breathes air, and so trayels 

well over long distances if consigned in special cans filled with, 
water. Young gouratni are supplied by the Madras Fisheries 
Department from the fish farms in Kurnool, Nellore, North Aroot, 
and Chingleput at Es. 10 per dozen. For gourami, of course, only 
one initial expenditure is required since young fish will be 
available after 2 or 3 years in the pond. 

3. Etroplus. — This is a backwater perch found along the 
coasts of the Madras Presidency which readily adapts itself to 
fresh water and breeds in tanks and ponds. It grows to upwards 
of a foot in lensrth. is free of bones, and has a aood flavour. It is 


Fish Culture in in ponas ana lanKS. mere is a uumuci uuuci. 
Ponds and kinds, such as varieties of barbus and labeo, which 

Tanks. could be easily obtained in the breeding season 

at small cost from local flshermen. Before starting fish culture 
on any large scale it would be necessary to make a careful survey 
of the waters of the neighbourhood, and of the fish locally avail- 
able. Experiments will then show which are the most suitable 
kinds for pisciculture in any area. In addition, it may be 
necessary to pay some regard to local prejudices and tastesj and, 
if marketing the fish is contemplated, to the prevailing prices and 
general economic conditions. 
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Vallom tank in tke Tanjore District. When the tank became dry, 
he had it cleared of all predacious fish. He then introduced only 
2 Ib, weight of fry of selected non-predacious fish, namely, labeo, 
barbus, etc. After 18 months these 2 lb. of fry yielded 4,000 lb, 
of fish, and was then not exhausted. Subsequent years gave a 
much higher yield. At Chingelput, in 1930, a small well in the 
compound of the E. 0. Mission school was stocked with 28 catla, 
varying in size from 3 to 5 inches. These fish were actually intro- 
duced on the 7th September, 1930. On the 8th December, 1930, two 
catla were caught measuring 9 and 11 inches respectively. In other 
words, the fish had grown 6 inches in 3 months without any special 
feeding. On the 19th February, 1931, a second trial fishing gave fish 
varying from 10 to 14 inches. A third trial fishing 8 months after 
the introduction of the catla into the well showed that they had 
gained a foot in length during this period. The astonishment of 
the owner at this result may be imagined, and his enterprise in 
allowing his well to be used for the first experiment in that 
district was well justified. 

Fis'i farming, on these lines, wouli go far the improve the diet, 
and therefore the health, of the people, and might well prove a useful 
source of income both for the private agriculturist and landowner, as 
well as for village panchayats, co-operative societies, local boards, and 
such other public bodies as have tanks and wells under their control. 


For millenniums, long before the ages of which we have reli- 
able records, poultry have provided a supply of food for mankind. 


“In academic centres science was fighting the humanities for 
its place in the sun, and if was during this era that there came 
into being that new species called the “pure scientist,” unsullied 
and untouched by practicality, but willing enough to use the public 
moneys, appropriated so that science could render more productive 
and remunerative the basic industries of the nation. It is well to 
remember that the scientists who have written their names across 
the pages of history have been those who have advanced mankind 
and relieved humanity of its burdens. They are hononred in direct 

ratio to the advancement civilization has received from their dis- 
coveries. All science is pure: it matters not whether it is digqinq 
tnto the sewers of a great city, or studying the elusive perfume of a 
spotless hly»—From the Presidential Address of T. H. McHatton 
at the Annual Meeting of the American Society for Horticultural 
Science, December, 1931. 


THE CASE or PBOTECTIOH TO THE SUGAR IHDUSTfiV IN INDIA 

lir Zripa Shankar Pathak M.A., (Economics)* 

Short History of the Sugar Industry.— It is believed that India is 
the original home of sugar-cane. The sugar-manufacturing industry 
can be traced back 25 centuries. The cane cultivation and manu- 
lacture of raw sugar (gur) was carried on by the cultivators them- 
selves, as is done even now. Until the discovery of beetroot- 
sugar cane-sugar was the sole source, and India exported raw 
sugar to Britain in large quantities. European planters planted 
cane in the West Indies and Mauritius, and encouraged produc- 
tion by trade restrictions and import duties. The import of for- 
eign sugar in consequence heg an in India in 1850. There was a 
sharp rise in imports in 1896 due to a further influx of European 
beet root-sugar, freely helped by prohibitive import duties on 
foreign sugar and bounties on exports which entirely clianged the 
character of the Indian sugar trade. 

Bince 1850 imports of sugar into India slowly and steadily 
increased . — The home production was not sufficient for the growing 
population, and the comparatively high price of Indian sugar and 
the low price of foreign sugar altered the conditions of trade. Until 
1890-91 the bulk of sugar came from Mauritius, whose Government 
approached the Government of India to take action. The Govern- 
ment of India imposed, in addition to the general rate of 5 per cent 
import duty, a countervailing duty equivalent to the bounties 
gi anted to the export of beet-sugar, A considerable reduction in 
the import of Austrian and German sugars followed. The counter- 
vailing duties imposed on imports did not cover the whole of the 
country. In order to protect, the cane-sugar of Mauritius, the duties 
were increased in 1903 in accordance with the findings of the 
international convention relative to the bounties on sugar. As a 
result, beet-sugar was insignificant in 1912. 

_ These restrictive measures did not diminish the volume of 
Indian sugar imports, nor did they help to develop the Indian 
sugar industry directly. The demand for white sugar has increased 
owing to the increased consumption of tea, coffee, sweet bever- 
ages, and aerated waters, and exceeds the domestic supply, with 
the result that the greater portion of the share lost by beet went 
to cane. Bulk of imports came from Java. The superiority of the 
heel industry of Europe or the cane industry of Java lies in 
effective organization and the application of scientific methods 
of production. ' 

The iron crushers, the use of centrifugal machines in the 
Khandsari (Desi) process of sugar manufacture, the central factor- 

«Published by kind permission of Professor 0. J). Thompson, Department of Econo- 
mics, University of Allahabad, v i 
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ies, ami the increased cultivation of improved varieties of cane have 
singularly changed the outlook of the Indian . sugar dndastty, he- 

cause of the improved variety of cane; the yield, ^ on an average, or 
sugar-cane has iuereased by 50 per cent, and within the last 10 years 
we have progress in the sugar content of cane from 6‘85 to 9‘07 per 
cent, whereas in Java it is 9’75 per cent. The area under improved 
cane is eontimially iucreasing. As much as a quarter of the total 
acreage of cane production is under improved cane. Thus the 
Coimbatore eane-bi'oeding station has produced seedling canes of 
high merit both in regard to tonnage and high quality. The 
agricultural side of the problem is practically solved, though 
continuous effort is necessary. In some portions of the sugar-cane 
belt cane of good quality can be produced as cheaply as in any 
other country in the world. There is no reason why India should 
not be self-'^supporting in her sugar-cane products once the 
industry is properly organized and helped through agricultural 
research work and by a protective duty. India still has the largest 
cane area in the world, and she is nearly the largest consumer of 
sugar. If any industry can claim its stay, it is sugar. 

A Sugar Committee was appointed by the Government of India 
in 1920 to report on the possibility of organizing and developing 
the sugar industry in India. Owing to conditions then existing, 
it was supposed that India could not supply her own wants in the 
face of low yields both of cane and raw sugar and the percentage 
of available sugar extracted from cane. As mentioned above, the 
improved varieties of cane from Coimbatore have shown a marvel- 
lous recovery. in the yield of cane per acre and in the percentage 
yield of sugar from cane; consequently the Government of India 
asked the Tariff Board to report in 1930 on the desirability of 
granting protection to the sugar industry. The Tariff Board, after 
having fully satisfied itself, recommended to Government in 1931 
that the industry does make out a case for protection, and laid out 
a scheme of method and amount of protection. The Government 
of India thereupon accepted the duty proposed hy the Tariff 
Board, which is Rs. 7-iper cwt. for a period ofl years, afterwards 
to come down to Rs. 6-4, and to remain at that figure for the next 
1 years of the period recommended for protection and levied it 
accordingly. Due to trade depression, the budget receipts of 
Government fell short of expectations, and a surcharge of 
25 per cent on all existing rates was levied in September, 1932. 
Thus we find that the sugar industry is enjoying a protective duty 
of Rs. 9-1 per cwt. As a result, 12 new central factories have 
been added in 1932, and the number has now reached 56. Several 
more are contemplated. With the present protection and improve- 
ment in cane and organization, it can be said with surety that 
the 10 lakhs of tons of white sugar which India imports would be 


iHiS CASE OP PROXECriON TO ±HE AUGAfa INDUSTRY IN INDIA 273 


replaced by Indian sugar within a period of 15 years. Thus the 
Indian industry may regain its former position, at least in the 
matter of supplying her home demands. In the meanwhile, it is 
hoped that Government will help the industry to accelerate its 
onward progress through its Imperial research stations and 
provincial farms. 






r 


Conditions to Secure Protection in General — 

It is enough to lay down here that the policy of protection 
involves' sacrifices; and an all-around, all-inclusive protective 
system can never be advantageous, “Protection ought to bo alfor- 
ded only to such industries as have a reasonable chance of suc- 
cessful development,” justifying sacrifice of present advantages 
to secure future advantages of greater and substantial importance 
to the well-being of the country. The problem of protection has 
been completely thrashed out by the Fiscal Commission, which 
recommends ‘the Discriminate Protection Principle — meaning 
thereby protection to the industry which, if protected, has a chance 
of successful development, justifying thereby the sacrifices incur- 
red for it by the nation. 

We can do no better than quote the general conditions to 
be satisfied by industries before protection can be granted to them 
as laid down by the Fiscal Commission itself: 

“1. The industry must be one possessing natural advantages, 
such as an abundant supply of raw material, cheap power, a suffic- 
ient supply of labour, and a largo home market. 

“Such advantages will be of different relative importance in dif- 
ferent industries, but they should all be weighed, and their relative 
importance assessed. The successful industries of the world 
possess certain comparative advantages, Ho industry which does 
not possess some comparative advantage will be able to compete 
on equal terms. Thus it must be ensured that no industry is 
protected which shall become a permanent burden on the commun- 
ity. 

“2. The industry must be one which without the help of pro- 
tection either is not likely to develop at all, or is not likely to de- 
velop so rapidly as is desirable in the interest of the country. 

“The main object of protection is either to develop industries 
which otherwise would not be developed, or to develop them with 
great rapidity.” 

The following are the argument for the protection . of the 
sugar industry under the conditions given above. As a result, it is 
found that the sugar industry passes the test, admirably and 
forcefully claims protection at the hands of the State. 
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“ 3 . 


The industry must be one which will eventually be able 
to face world competition without protection.” 

Of course, under discriminate protection, the protection con- 
templated is temporary as one of the essential conditions of dis- 
crimination. 

Industries of national importance are exempted from pas- 
sing the test of the above three conditions which they need not 
satisfy. Other conditions which should also be satisfied are that 
the industry does not affect adversely consumers and other indus- 
tries dependent on it. 


The Case Made out for Protection to the Sugar Industry 

[a, The World Position. — The present depression in the sugar 
industry throughout the world has been brought about by an 
excess of production over consumption. New land was brought under 
sugar-cane in Cuba due to shortage of beet-sugar. The subsequent 
revival of beet, the phenomenal success of sugar-cane breeding 
experiments in Java, the idea of national safety recognized after 
the great war the, huge production in Eussia, the refusal of Japan 
to buy foreign sugar, producing sugar for itself in Formosa, and 
Great Britain’s following suit have all led to increased production. 
The following figures will show that consumption has not increased, 
at the same rate as production: — 

Total Woeld Peoddction and Consumption of Sugae 
Years 


l‘'27-28 

19>8-29 

1929- 30 

1930- 31 


Production, 

Tons 

26,675,0G0 

28,880,000 

28.460.000 

29.717.000 


Consumijtion, 

Tons 

26.373.000 

27.479.000 

26.988.000 
26,988,000 


The prolonged period of depression and increased output have 
kept the prices very low, sometimes beyond the level of profit. 
Tariff arrangements of beet-producing countries have accentuated 
depression. Following the lead, cane-sugar countries also armed 
themselves with tariff walls and duties, with the result that, both 
in producing apd. consuming countries, sugar is subject to heavy 
duties, either in the form of direct protective duties, or by 
bounties, or by preferential duties. 

{b) The Indian Sugar Industry As It Stands.—The total 
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output of white sugar hasbeeuincreasiug in India as is clear from 
the following table: — 

Tons 

In 1919-20 white sugar manufacture amounted to 13,613 
„ 1926-27 „ „ „ „ 29,707 

„ 1929-30 „ ,, „ „ 89,000 


The above figures are indicative of real advance on the Indian 
side. This is dueto the fact that the improved variety of sugar-cane 
from the Imperial Eesearch Station, Coimbatore, is being increas- 
ingly cultivated practically all over India, especially in Northern 
India, covering more than three-quarters of the cane cultivation 
area in India. The cane in India contains now, on an average, 
9'07 per cent of sugar as a result of improved varieties, whereas 
in Java it has 9'75 per cent. The increase has been from 6'85 to 
9'07 per cent. The factories are alive to the improved cane 
cultivation. In 1927-28 there were 25 sugar factories; in 1928-29 
the number rose to 44; and by the end of the year 1932 there 
were in all 56 factories; several more are being erected, and 
several are in contemplation. The standard of efficiency attained 
in the extraction of sugar from cane is barely 5 per cent less 
than the average in Java. In the matter of manufacture, the 
factories are close up to Java, as given by Mr, Shakespeare, 
managing director of the sugar firm of Messrs. Begg, Sutherland 
& Co. before the Fiscal Commission as for back as 1921. It is mostly 
the agricultural side that requires protection from Government, 
whose duty it is to find out improved varieties and methods of cane 
cultivation, and to provide cane which ripens earlier, and thus help 
in the increase of the working season, through its own research 
institutes and farm experiments, namely, the Imperial Research 
Station, Coimbatore, and such Government provincial farms as 
those at Shahjahanpur in the United Provinces, Pusa in Bihar, 
Gurdaspur in the Punjab, Jorhat in Assam, Samalkota in Madras, 
Manjari in the Bombay Presidency, and Tharsa in the Central 
Provinces. 

The Cost of Sugar cane is Two-thirds of the Cost of Sugar.— 
The future of the sugar industry, as gathered from the above, 
depends mainly on the cost of producing the primary material cane. 
The protection desired is for the period during which the agricul- 
turist could increase his yield in quality and quantity per acre with 
the help of improved cane from research stations, and with the im- 
provement of the method of cultivation, thereby decreasing effec- 
tively the cost of cane, while maintaining or increasing his own 
profits. 

The interest of agriculture is threatened (1) by the large 
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imports of foreign sugar; and ( 2 ) by the large increase which is 
expected due to the improred yariety of cane. 


Impostation of 

Years 

1908-09 to 1910-11 ... 

1911-12 to 1913-14 ... 

1917-18 to 1919-20 ... 

1923-24 to 1925-21 ... 

1926-27 to 1928-29 ... 

1929-30 


White Sugae 

Imports, in Tons 

... 5,62,000 

6.25.000 

4.11.000 
... 5,82,000 

7.33.000 

10,00,000 


It would be very unfortunate if the factories were to succumb 
to foreign competition, or on account of failure to market the in- 
creased output from the improved canes, and thus the receipts of 
the agriculturists were to fall and the area under cane to diminish, 
since 13 to 15 million people subsist on cane production. The 
industry is thus of national importance from its agricultural point 
of view, and of wider and far-reaching effects than its economic 


aspect. 

The cultivation of cane depends for its importance on the 
products manufactured from cane. The refining ofgur {raw sugar) 
is not an economic form of sugar production xohen compared 
with the direct manufacture of sugar from cane-juice. One 
hundred maunds of cane in India give 10 per cent of gur, out of 
which not more than 56 per cent of sugar is obtained. The 
product from 100 maunds of cane converted into gur and then 
refined is not more than 5| maunds against 9 maunds obtained 
direct from the cane-juice, while the amount of molasses produced 
is exactly the same in both cases. This production is thus 
wasteful to country resources. The variation in price between gur 
and imported sugar is not proportionate. The gur has its own 
demand, irrespective of the fluctuations in the trade of sugar. Q-ur 
in India is consumed as gur; it has its own position unaffected as 
an edible directly consumed; and, due to religious and national 
sentiments, most of the people prefer it even though they have to 
pay more in comparison to imported white sugar. In times 
of depression it may be profitable to refine gur. It might be 
possible to establish refining factories on the basis of import 
of unrefined sugar from abroad by lowering the duty. The 
interests of tUe refiner and of the gar manufacturer, who is also 
the cultivator, are opposed. If Indian gur is used, the third con- 
dition of the Tiseal Commission purporting that the industry would 
be eventually able to face world competition is not fulfilled. If 
foreign low-grade sugar is used, the first condition of- the same 
commission regarding the abundant supply of raw material is not 
satisfied. Hence no case exists for the refining industry as such. 
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The production of sugar directly from the cane-juice does 
seem to come up to expectations, and it also needs undergoino- 
the three conditions of the Fiscal Commission before it can olaitn 
protection. 

(c) The Conditions Justifying Protection to the Manufacture 
of White Sugar (7o^^s^(ferei.— The 'first condition of the Fiscal 
Commission lays down that the industry must be one possessico* 
natural advantages, such as an abundant supply of raw material 
cheap power, a sufficient supply of labour, and a large horue 
market. 

Supplies of Cane. — The total area under cane has remained be- 
tween 20 to 30 lakhs of acres; the outturn of cane per acre varigg 
\ from 30 to 10 tons per acre, the former in Madras and Bengal, the 
latter in the Punjab and Bihar and Orissa, and somewhere about 
13 to 15 tons per acre is the output of the United Provinces. Fqj. 
the manufacture of sugar directly from cane requires not only 
sufficient quantity of cane, but the cane should be fresh since the 
sugar contents begin to deteriorate rapidly after the stalks have 
been cut. It is desired that the cane be delivered to the factory 
within 24 hours. In India, where transport is through bulloek- 
carts, a distance of 16 miles all round the factory constitutes the 
limit within which the supply of cane is possible; or, in other words 
an area of 5,14,720 acres of cultivated cane are available to a factory’. 
Under Indian conditions a factory crushing 48,000 tons of cane or 
13 lakhs of maunds producing between 4,000 and 5,000 tons of 
sugar per year, is taken as an economic unit costing Es. 13,53,068. 

Let the minimum yield in tons per acre be 10 tons in ISTortheru 
India, 15 tons in Bengal, and 20 tons in Madras and Bombay 
where intensive cultivation is carried on. ’ 


Concentration of Cultivation op Cane in the Provinces 


"''1' : 

'■■■province;. ■ 

2 

Percentage of 
cane 

area to total 
area under 
cultivation 
in 1928-29 

"3 ' „ 

Minimum 
outturn, in tons 
per acre 

; . '4 ■’. 1 

Acres required 
to supply a 
factory 

5 

Acres from which 
su Implies may be 
drawn 16 
miles 

1 round 

Madras 

0 23 ] 

20 

2.400 

5,14,720 

Bombay 

O'lO ( 




Bengal 

0*(38 

15 

3,2''0 

5.14,720 

Biiiar & Orissa 





United Prov- 

3*12 [ 

10 

4,800 

5,14,720 

; -'.iaces;:/. ^ 

1 




Punjab 

1*25 J 





6 


Percoiua„g 

3 ou 4 



0-46 

0-82 


0 94 
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Considering the table, and comparing column 6 with column 2, we 
find good reason to suppose that the can areas are sufficiently 
concentrated to admit white sugar manufacture in ]3ihar and 
Orissa, the United Provinces, and the Punjab, and possibly in 
Bengal, but not in Bombay and Madras, save in favoured localities. 
Yet there are difficulties in these areas of an economic working. In 
the Punjab, for climatic reasons, cane can have too short a period 
after ripening. In the United Provinces and Bihar and Orissa 
the working season can be extended to 120 days, but in 
certain localities gur of excellent quality commands a high price, 
and difficulty may be felt in obtaining cane for factories. Another 
difiieulty is that as the main sugar-cane belt lies in the sub-tropical 
region, the climate and rainfallaffect the growth and yield of sugar- 
cane adversely as compared with the tropics. Another difficulty is 
that of the small scattered holdings standing in the way of improved 
tilling, and organized supply of cane to central factories. In spite 
of these difficulties, continued progress in the introduction of 
superior varieties of cane, and improvement in the process of 
manuf actui 0 , the existing areas will be able to yield at a reason- 
able cost a large proportion of the amount of sugar at present 
imported, while maintaining or extending the supply of gur. 

Cheap Power.— In the manufacture of sugar the whole of the 
fpl required for generating power is provided by the bagasses; 
tlius this question is not material. 

Sufficient Supply of Labour . — The majority of the factories 
and established in rural areas to obtain the sugar-cane fresh from the 
fields; otherwise, the sucrose contents are lessened with the lapse of 
time, and draw their labour supplies from the villages surroundin" 

iactones._ Sugar manufacture comes at a time when the 
Kfiarit crop is reaped and the Eabi is harvested. Thus aorioul- 
tural employment is small, and little difficulty is felt in seourin- 
cheap labour. ® 

Wages Compared with Other Sugar-manufacturing Countries 

Per Diem 


India 

Java 

Philippines, 

Natal 

Mauritius . 

Cuba 

Hawaii 

Queensland 
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Large Rome Market . — India imports at present 10 lakhs 
tons of white sugar. 

About 1 lakh tons are manufactured by factories in India, 2 to 
lakh tons are manufactured by the Khandsari, or Bel, process in 
Rohilkhand, and about 20J lakhs tons gur are consumed every year. 
The consumption of raw sugar and sugar may bo valued at Rs. 60 
crores annually. Java, Cuba, Mauritius, and the West Indies — the 
most important cane-sugar- producing countries — have no home 
market. The consumption in all these amounts to 630,000 tons 
as against a production of 8S lakhs tons. It is obviously clear 
that, in this respect as well, India has an undisputed advantage. 

Tke second condition oj the Fiscal Gom mission \di.js down that 
“the industry must be one which, without the help of protection, 
either is not likely to develop at all, or is not likely to develop so 
rapidly as is desirable in the interests of the country.” The 
sugar industry till 1926 had a high revenue duty of 25 per cent 
plus Re. 1-8 per cwt. But, so long as duty remains a fiscal 
measure, its continuance from year to year rests entirely on the 
revenue requirements of Government. 


Condition of Gur Industry without Protection- 

Let us start with the assumption that the 15 per cent is the 
general rate of import duty. 

{a) In 19 29 '30 Java gur was sold in India at Rs. 5 per 
maund. The average price of gur in Madras at that time was 
Rs. 8-4 per maund, allowing for a rate of duty at 25 per cent 
ad valorem in 1929-30; imported gur was a serious danger to the 
indigenous industry, at any rate in the port towns; 

(&) The average rate for palmyra jaggery was Rs. 4 per 
maund, being approximately the price which Java gur could be 
landed ex-duty; without revenue duty it would have been almost 
killed. 

The fear of Java gur is not great as not mere than 20,000 
tons of gur are manufactured by farmers, and factories have no 
hand in it; but, if the latter take it up, the industry would be 
ruined if no protective duty is levied; 

(c) Artificial gur is made in Calcutta by mixing Java white 
sugar, at Rs. 3-15-1 per maund, and molasses, at Rs. 2-5 per maund, 
ex-duty, in the ratio of 1:3, Thus a gur at Rs, 4 per maund can 
be easily put on the market. Even with a duty of Rs. 6 per cwt., 
the imitation gur could replace indigenous one if the flavour, 
which is a premium commanded by desi, is obtained. And even 
conservative people would not be able to resist the economic 
pressure, and would like to buy cheap gur. 



45.50.000 
30,00,000 

90,000 

2.50.000 

7.87.000 

2.70.000 

19.61.000 

8.30.000 

10 . 10.000 

5.17.000 

3.75.000 
3,00,000 
(Nearly) 


British West Indies 
Hawaii 

South Africa . . 

Germany 

Formosa 

IT.S.A. (Beet) . . 

Australia 

Argentina 

India 
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CdmparatiTe Cost of Production Per Cwt of Chief Sugar-produc- 
ing Countries of the World, and Their Eespective daota Production. 


Condition of Factory Sugar without Protection 

Many of the factories pay Es. 5 per maund of sugar for the 
cane. With Java selling on their head at Ks. 6-1-7, as calculated 
above, factory sugar would have no chances of production, and 
the removal of duty will be followed by an agricultural break- 
down. 

The third condition of theFiscal Commission says that “that 
industry (seeking protection) must be one which will eventually 
face world competition.” 

It is desirable to repeat what has already been said before: 
That State assistance by means of subsidies and tariffs is still 
carried on by countries to protect sugar. 


Production, in 
tons, of sugar 


Cost of production 
per cwt. 


Condition of Indigenous without Protection 

The United Provinces Government informed the Tariff Board 
that, for the cultivator to obtain a satisfactory return for his caue, 
the price of sugar must stand between Rs. 11 and hs. 12, otherwise 
the Ehandsari process would cease working. Java sugar can be 
sold at Calcutta for Es. S-15-1, without duty. The railway freight, 
terminals, wages, and interest amount to about Ee. 1-9; and, 
allowing for a 15 per cent duty, the price per maund of sugar 
(imported) would be Es. 6-1-7. This price will not permit the 
agriculturist to he paid even for his cane, resulting in serious con- 
sequences to agriculture in the northern tract. 


Countries 
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The above table strengthens the ease for the protection of 
sugar in two ways — 

’W'ith^the improved variety of cane under which quantita- 
tive and qualitative increase has been attained, as given earlier 
!d Increasing cultivation of it will give a reduc- 

Tmlir! ■’ c^Icnlated by the Tariff Board). Thus 

lifcE be able to manufacture sugar at a cost not 

higher than two-thirds of the world’s supply; and 

q of beet-sugar may be placed between 

L.t- ^ total of 27 million tons of world pro- 

1ia 1 \*npossible that such a large quantity as this, mostly 

helped by subsidies and tariffs, can be replaced by cane sugar-save 
at a very greatly enhanced cost. The Indian cosf is consfderSIy 
below the beet-sugar^cost. If even the subsidies and tariffs were 
thJ'L^Thr^^’ consequent reduction in the total supply of 

00, t o7ja““a“l Cubr ‘o"- 

Prom the table of costs it is clear that Indian cost is equal to 

ilfrlt'’ nnd Cuba, in spite of 

climatic disadvantages, as given earlier. 

. enough to validate the cause of sugar manufacture 

in India to be protected in all its branches, with the exception of 
the gur-refining process. ui 

The Condition of National Importance Satisfied 

Cane Cultivation Has a Place in Rotation of Crops.— The 
strongest case for protection which need not satisfy other 
economic conditions is that of the industry which is of national 
importance. The sugar industry has a very important place in 
the agricultural development of the country. It has a recognized 
place in the rotation of crops. The yield of crops grown'’ after 
sugar-cane is generally higher due to the residual manure and 
the deeper cultivation required for cane. The well-irri nation 
proolenij as a condition precedent to this intensive cultivation, pre- 
sents serious difficulties if no cane is grown in the heavy populat- 
ed tracts; thus its cultivation is essential to agricultural develon- 
ment. ^ 

^ Its Importance to Government . — Due to world conditions 
prices of the staple products of agriculture have gone down.’ 
The case of sugar-cane is opposite. The imports in India of 
white sugar amount to 10 lakh tons. There is thus a market for 
increased production of sugar-cane, provided it is available for the 
manufacture of white sugar. The farmer has thus a chance to 
make cane his cash crop; he will have enough to give away for his 
rents and irrigation dues. The fields used for other crops after 
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the caae crop will fetch higher rents due to their high product- 
ivity. A serious fall in the area of cane will thus affect the return 
for irrigation works and their prospective development, and that 
of the economic development of the country, which is almost agri- 
cultural as a whole. 

Source of Cattle Fodder . — Every acre under cane supplies 
half a ton of cattle food. 

Affords Employment to Labourers and Their Cattle . — The 
workers’ remuneration consists of the right to appropriate the upper 
top leaves. The crop affords work to the workers and labour and 
their cattle during the vacant interval between the Kharif and Rabi 
crops. The Imperial Council of Agricultural Research has said 
that an acre on an average is worked by a family of four to five i 

members. Thus the labour employed for weeding, harvesting, and ^ 

the allied manufacture of gur is 15 millions. 

Other Grounds of Protection to White Sugar . — As given above, 
the factories established in rural areas will give employment to 
people in the slack reason, and the replacement of a million tons of 
sugar will result in the retention of Rs. 12 crores, which will allay 
the industrial depression, prevalent in India as elsewhere, a great 
deal, and afford assistance to agriculture. 

Gur Industry'. Its Immediate Protection Essential . — Of the 
total cane grown in India, taking the minimum output of 10 tons 
per acre, maybe amounting to 25 to 30 million tons, 7 i per cent is 
utilized for the manufacture of gur. Any increase in the prepar- 
ation of imitation gur from imported sugar and molasses will 
decrease the acreage under cane. Therefore the first step would be 
to protect indigenous gur to the extent that the manufacture 
of imitation gur is rendered definitely unprofitable. The in- 
crease in the output of cane would be 50 per cent, or near 
about 6*2 million tons, in the United Provinces and Bihar and 
Orissa. Under the improved variety indications of falling 
prices are already there of gur; in 1932 it went as low as Rs. 2 
to Rs. 3 per maund. The remedies out of this glut of gur are; 

(1} To find markets in Southern India, where the cost of production 
is great when compared with the north; and (2) the preservation 
of gur in specially-constructed vessels against climatic effects to 
be used for refineries. Steps must be taken in the form of protec- 
tion. White-sugar manufacture is essential for the outlet of the 
surplus of cane. The cost of cultivation is too high for Bombay 
and Madras. The sucrose content of cane being greater in Bengal 
due to tropical cultivation, and also as a result of lesser cost, 
sugar factories may be established there. Over 2 million acres 
are still under Desi cane. An increase of 10 tons on an acre due 
to improved cane cultivation would be sufficient for 900,000 tons 



Kfiandsari process of sugar manufacture must remain in the 

country where the means of transport are poor. The progressive 
use of centrifugals has increased the percentage product from 4 to 
5*25 per cent per lOOmaunds of cane. It can stand the selling rate of 
sugar ranging from Es. 11 to Rs. 12 per maund. With the develop- 
ment of the sugar industry increasing acreage will be put under 
cane at one compact place near factories. It will be possible 
then to replace the Khandsari process by central factories, but not 
till then. In the transitional stage they are a necessity. 

Protection hence is the crying need of the sugar industry. 
Protection by bounty will not be successful, being intermittent in 
nature, and thus entailing administrative difficulties. Duty for 
protection seems to be the only w;ay; it is required to be levied on 
all classes of sugar, and no consideration should be given to the 
case of the refining industry, which needs low-grade foreign suo'ar 
as mentioned earlier, on two grounds, namely, agriculturist and 
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case ot the rich and middle classes, who are best able to bear it* 
and then it is they who are mainly going to reap the profits of 
protection. 


JSffect of Protection on Industries Using Sugar . — Molasses 
from which denatured spirit is prepared would be obtained at 
lower prices if more factories were established. In 1931 the price 
of molasses rose, and then the methylated spirit manufactured in 
India could not compete with the foreign spirit. The duty has 
been left unaltered. Thus distilling and tobacco-curing are left 
unaffected. 

The _ largest industry using sugar is the confectionery which 
IS using imported sugar. Indian sweetmeats are not in competition 
with the imported, so this industry also will not be affected. Europ- 
ean confectionery already carries a high duty of 50 per cent ad 
valorem^ and an additional protective duty is not likely to affect 
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Gonolusion.—ln conclusion, we find that the case for the pro- 
tection needed for the sugar industry has admirably passed all the 
tests and conditions laid down for the protection of any industry. 
The advantages are of first-rate national importance. The indus- 
try is mainly dependent on the agricultural aspect of cane 
cultivation. It has been noted that cane cultivation plays a very 
important role in the rotation of crops and in the agricultural de- 
velopment of the country. The people dependent on the industry 
are calculated at 15 millions; with a happy peasantry, a higher 
standard of living is sure to be reached. An increased consump- 
tion of sugar is fast developing with the change in taste. It is 
not difficult to think that India might regain her lost position in 
the export market after satisfying her wants, though it will take 
a very long time. There is a vast field for the utilization of by- 
products, namely, molasses and bagasse. The last named might be 
used in the manufacture of paper, but, so far, it has met with little 
success. Molasses could be used with advantage as fodder and 
manure and for the manufacture of spirit. 8o far, little has been 
done on a large scale in the field of the manufacture of spirit. 
Incessant research might bring in view a method which will enable 
the production of spirit out of molasses at a cost equal to the for- 
eign product, if not cheaper. There is no need to stress the self- 
evident fact that the industry is a national industry. It is consol- 
ing to think that the Government of India, on the recommendation 
of the Tariff Board, has so promptly afforded protection to the 
industry. As a result, compact areas are being brought under 
cultivation. Twelve new factories were opened last year, and the 
opening of many more will follow. This is all very auspicious for 
the agricultural and industrial life of the country. Increased sums 
should be allotted by Government for research work in all spheres 
of the industry since without such measures the protective scheme 
will be delayed, if not defeated, in its object. 


f Continued from page 289^ 

difficulties at the outset, but that is no reason why they should 
not be overcome when we are all equally interested in the matter. 
The problem is, no doubt, one of great magnitude and complexity, 
but on its solution depends the happiness and prosperity of the 
vast masses of this country. ITothing is difficult bbpobb the 
BESOLVB AND SPIBIT OF SEBVICE. 


“Adequate progress cannot be expected until separate finan- 
cial provision is made, in central and provincial budgets for 
Animal Husbandry work of all kinds, quite apart from that made 
for the development of arable agriculture.” 
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he nol'^get all-round prosperity. Why does 

Because — 

ignorant of what^^pro^re^ ^vhla^e °foII^^ -r^ illiterate, is 

and in other parts oAifoIn T of other civilized countries 

can himself make, if he sets his m^iTj i i^ 

spends tfmror°thfught'‘'o“ver bettS^ 

roundings. oettering himself and his sur- 

village, which are filthy anVdfrfy!^^*'^^ sanitary conditions of his 
litigalion^' <^^«toms and unnecessary 

5. He neglects the education of his children. 

operation®' ^’iderstands very little about the principles of co- 
Gonsequently — 

his financial condittVmt%“?mSn7uL^^^^^ 

2 . Hisiamily is a prey to epidemic disease. 

soon.^' lial>lts, and becomes indebted 

waat^f ““ f<-' 

Remedies — ~~ — 

A— Agriculture ' 

bntT,^’ Cattle-dung and Urine for Manure. waste 

both. Cattle-dung is either left in the open, or is used as dung- 

to waste. Wh^ 



alon- with the dung and allowed to rot. The practice of converting 
cattle-dung into cakes does not prove to be advantageous, wlu 
the utility of it as a manure is more important, 

2. Prepare Composting . new method for converting waste 
green matter into useful manure. The green refuse matter, whe 
mixed with the dung and urine available with a cultivator, giv 

a larger quantity of manure. (Detailed process of manufacture 
can be had from agricultural officers.) 

3. Follow Your Land in Sot IFeaf^er.— This improves 
fertility if the land is ploughed deeply and left open. 

4. Follow Suitable Rotations.— of soil is improved 

with less expenditure on manure, keeps labour and cattle occupieii, 
and provides money to the cultivator throughout the ^ year, and 
minimizes chances of loss. If one crop fails, the other gives a good 
return. . ' 

5. Introduce Green Manuring .—Yevj useful to improve 
textureof both sandy and clayey soils. Increases power of retain- 
ing moisture in the soil. 

8. Preserve Tour Seed.—Y^xo seed, when not damaged by 
weevils, should be used for sowing purposes. 

7. Use Improved Seeds.— Goodi seeds always produce first- 
class crops, yielding better, both in quantity and quantity. Purity 
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ment Mheme o{ stud-bull distribution free of all , 

to th^s r Agriculture Departu 

to the suitahihty of the locallity. 7 " • ^ 

^pply of these can be ascertained on i ■ 

irector of the circle in which the applicant re^des 

sell 

of eui?i4?u;Vu?ar“rs 

at central 

agricultural improveSelts 0 / their 

and encourage them and nl« locality, create an interest in, 

ages of impr^oVd ™ricuta ™-ous advaut: 


They are 
. X according 

Information as to the terms of 
application to the Deputy 


0“ account of the unsatisfactory general 
uit fetches more money as this is an untap- 

Vaoant Land.— this gives plenty of wood 
well as for fuel, which replaces dung-cakes; 
cattle-dung becomes available for manuring 

ations with Neighhours.-ThBj are alwavs 
When any emergency for help occurs.- 

“wsmn—the only key to success in agricul- 
itealing, and no waste of labour. 

f of Water in Your Wells by Boring— In 
for want of an adequate supply, well irri- 
Boring is^ a new method of increasing the 
s; rather it ensures it. Apply to vour 
when necessary. ^ 

B — Sanitation 

ur Sweepings and Rubbish outside the 
3iize the chances of the multiplication of 
>f keeping you free from obnoxious smells. 
Cottages Well Ventilated and Airy, and 
iy.~A free access of fresh air and light is 
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always very healthy, while in dark houses the occupants are liable 
to catch disease. 

3. Use Clear DrinTeing Water. — No collection of filthy water 
should he allowed to accumulate in pools close to your wells. Have 
your hath daily, hut not on the jagat of wells,^ The use^ of unclean 
pots and ropes for drawing water from wells is not advised. 

4. Wash Your Clothes When -This is not sometimes 

so expensive as it becomes when any illness results as a result of 
wearing dirty clothes. 

5. Keep Your Kitchen and Also Your Goohing Utensils 
Glean. — This keeps your food materials free from any infection, 
and saves you from catching any disease. 

6. Tahe Exercise Daily. — This makes yonr muscles strong 
and sound, develops your body, and makes you healthy. 

7. DonH Allow Any Tanh or Pool Near Your Habitation . — 
This serves as a centre for breeding mosquitoes, which bring 
about malaria and affect the health of village people. 

C— Education. 

It is only education which develops the mind of man and gives 
general information all round. As far as the masses of the agri- 
cultural population are concerned, the removal of illiteracy is the 
main consideration. Therefore the objects in view should be — 

1. Introduction of Compulsory Primary Education in Rural 
Areas. — The only means by which may be overcome the unwilling- 
ness of parents to send their children to school, and to keep 
them there till literacy is attained. Also be particular about 
your female education. 

2. Secondary Education. — Elementary agriculture, as an 
optional subject in the curriculum of the vernacular middle schools 
of the rural areas, will certainly give agricultural training to the 
sons of agriculturists. Under this system the instruction to be 
given in the class-room should be not only theoretical, but also 
practical, in all agricultural processes conducted on a small farm 
attached to the school. 

3. Technical Education for Cottage Industries, such as 
Basket-making, Rope-making , Weaving, eic.— This, when attained, 
will keep you and your family occupied in various ways, with the 
result that your financial condition will improve. 

4. Higher Education. — This is provided at agricultural colleg- 
es established^ almost in every province. In general, the object, of 
these^ institutions should he not to train students for Government 
service only, but to train them to manage their own land and that 
of others. They can do a lot for agricultural research work. 
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5. Adult Education . — By readiag books and newspapers to 
uneducated and grown-up persons of the villages in the even- 
ing, when they are free from their respective work, general in- 
formation is obtained which enables them to improve their agricul- 
ture and their condition in general. 

6. Memhership of Village Panchayat Is Also Educative.-^ 
By associating with the workers in connection with the village up- 
lift movement, as well as that carried on by the Publicity Depart- 
ment, for the well-being and advancement of rural areas, good 
scope offers for the exercise of a wide range of talent and inclin- 
ation. Such service is of the utmost value to the State, and also to 
the country, as the welfare and happiness of the peasants is largely 
dependent on the merits and efficiency with which the local serv- 
ices are administered. 

D -Co-operation 

Co-operation is an essential means by which progress in gener- 
al, and agriculture in particular, can be easily facilitated in 
rural areas on a stable footing. It should therefore be the main 
function of the Co-operative Department, apart from the provision _ 
of credit, to prepare the ground for the advice of the various 
experts employed by Government in the various departments. 
Naturally, these departments can work best through co-operatively- 
organized bodies of cultivators rather than through an isolated 
individual. 

In these days, financial conditions being very unsatisfactory, 
there is really a great obstacle in the way of our rapid improve- 
ment. However, the credit societies organized by the Co-operative 
Department at various places have solved the difficulty to a great 
extent by removing the evils of indebtedness in the villages; but, 
from the agricultural point of view, co-operation can be extended 
to other activities, e.g., seed supply, implement supply, manure 
supply, cattle supply, and better-farming and sale societies. .These 
activities, when carried on in consolidated areas with the help of 
the other departments concerned with rural welfare will surely 
crown our scheme with success. 

It is indeed a happy idea that a golden opportunity is being 
given for convincing the illiterate masses of the advantages of 
rural uplift by the Publicity Department having arranged demons- 
tration-vans throughout the provinces, thus organizing an agri- 
cultural industrial show in every district to educate the people; 
besides, attempts are being made to revive incorporate village 
committees. Old songs, village dramas, and wrestling bouts also 
help to attract the people to see how general progress can be 
made fpT the betterment of the country. Doubtless there are 

f Contin'ued on page 2B4:J 
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SOAP INDUSTRY 

Bt A, P. Mathue, M.A. 

Lecturer, Economics, Ewing Christian College 

Meerut is the only important centre of soap-making in the 
G-rid ^ Area*, It has heen manufacturing high-quality soaps since 
the nineties of the last century. Before 1914 there was the North- 
west Soap Company, the biggest soap-manufacturing concern 
in the United Provinces, which manufactured soaps of all varieties 
on a large scale. But, after it wound up its business, a number 
of small shops sprang up which started making Pavitra soap by 
the “cold process.” Since then, Meerut has become popular for 
its Pavitra soap, or soaps free from animal fat. At present there 
are 15 soap factories, giving employment to about seventy workmen. 
Each factory is run by the' proprietor himself, with the assistance of 
three or four men. The proprietor generally supervises work and 
does selling, and the workers .do the actual operations. The pro- 
cesses of manufacture are quite simple, and there is no specializ- 
. ation. The factories are mostly located in the main bazaar. The 
front portions of these factories are meant as shops, and the back 
ones carry on the manufacturing processes. A peculiar feature 
; about these shops is that nearly all of them bear the name of 
; ^^‘MunnaLal,” with the distinctionof surnames only; e.g., some desig- 
nate themselves Munna Lai Goya], some Munna Lai Sharma, Munna 
, Lai Bhargava, etc. The name Munna Lai has an interesting history 
’ , behind it. Munna. Lai was , the name of an employee in the 
North-west Soap Company. He started his own business of 
' manufacturing Pavitra soaps by the “cold process.” During his 
lifetime he earned a very high reputation for his soaps, which 
commanded huge sales. After his death a number of manufactur- 
ers, in order to secure an advantage by the use of his goodwill, 
styled their shops after his name. 

Process of Manufacture . — There are two methods of manu- 
facturing soaps — oneknown as the “cold process,” and the other the 
“boiling process.” The latter is more elaborate than the former, 
and requires' external heat, which is essential in the boiling pro- 
cess. The former, as its name implies, is carried on without em- 
ploying heat, except for melting the oil. The “cold process” is 
quite simple, and does not require skilled labour to work it. It 
is the only method fit for cottage workers. Meerut soaps are now 
made entirely by this process. Some years ago a small amount 
of glycerine soap was also made by the hot process, but this has 
now been abandoned, 

•The Grid Area comprisKi eight districts of the Northern IJnited Proyin^ea. 
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The following is the working process 

First, the oil IS melted, then a certain amount of china clay 
generally m the proportion of a quarter of a seer to a maund of of 
IS mixed. After this is added very gradually a correctly-weighed 
quantity of caustic soda solution, the whole mass being continually 
stirred with a small wooden rod. Colour and perfumes are added 
during the stmring process. The stirring is continued till all 
the Ijes are in and until the mixture thickens to the con- 
sistency of treacle. This condition would be attained generally in 
the course of a quarter of an hour, depending upon the temperature 
ot the oil and the external temperature. When the mixture of oil 
and caustic solution thickens, it is placed into frames or plates 
as they are called, made of wrought-iron, where saponification 
proceeds vigorously. Saponification is generally complete within 
twenty.four hours. When the soap is cold, the sides of the frames 
are removed by unscrewing the nuts, when a hard block of soap 
Will be exposed to view. ^ 

For cutting blocks of soap into slabs of the required thick- 
ness a mark or gauge is made on the four sides of the block hy 
means of a pointed stick, and straight lines are drawn joining the 
four points through which, hy pulling a thin steel wire, the slabs 
can be neatly separated. These are cut into bars of suitable size 
again by the steel wire. The bars are then reduced to cakes by a 
similar arrangement. The cakes finally come to the stamper, who 
stamps the name of the soap and its maker. The soaps are rubbed 
smooth, and, wrapped in paper, are then packed into boxes. 

Process of Making Washing Soa;p—l)la.ohi soap, or washing 
soap, IS made by a semi-hot process, which is as follows: Oil is poured 
into big iron pans and melted. Three-fourths of caustic lye 
are then added. It is stirred, and, after applying heat for about 
half an hour, the remaining caustic soda, viz,, a quarter, together 
with a certain amount of silicate and soda carbonate dissolved in 
water, are mixed. It is again stirred, and a further two hours’ con- 
tinuous heat will thicken the soap. It is then placed into frames 
where it is cooled within thirty-six hours. It is taken out in the 
form of blocks, and then cut into, bars and cakes. 

Baw Materials Usee?.— -The oil chiefly used in this process is 
coco-nut, which possesses a high saponification value. Linseed 
oil, castor oil, Mabua oil, and other vegetable oils are also often 
mixed to reduce the cost of production, and resorted to more 
commonly when the price of coco-nut oil rises above the normal. 
Other materials used are; Rosin, Perfumes, Dyes, Caustic Soda, 
Lime, Sajji, Meda, etc. The last three, because of their cheapness, 
are generally used in the preparation of washing soaps. 

The following table will give an idea of the total consumption 
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of these raw materials, their curreat wholesale prices, and the 
places where they come from: — 


Total Qmntiig 
Used 


IHoces from WMeh 
Iwiporiei 


Raw Materials 


Ooco-nut Oil 

Tallow 

Castor Oil 

Mahua 

Neem Oil 

Lime 

Sajji 

Mustard Oil 
Rosin 

So(|a Silicate 
Ohina Olay 
Caustic Soda 
Soda Carbonate 
Meda 


Cocbin (Soatb India), 
Local 

Agra, Bbabjebanptir (IT.P.) 
Agra, Oawnporo (U*. P.). 
Local, 

Debra Dun. 

Multan. 

Local 

Bareilly. 

Calcutta Foreign. 

Orissa. 

Foreign. 

England. 

Local. 


1* Foreign 
2, Desi or Ci 
, ’ ' (t) Keura 

(ii) Ilaicbi 
(tn) Kbas 
(iv) Rose 

Plant.-~Th.e 

elaborate plant is re(juired. 
drical vessels for " 
the oil 
soaps. 

wooden euttina- 

i ' 

Bs, 12, and is made locally. , 

twelve frames and a number of dies 
from Bs. 5 to Bs. 12, according to 
are a number of inexpensive tools 
stirrers, “hhatkashes,” etc 
would come to Bs. 500 at 

Labour Condthons.—Skillod workm 
owners of factories. They r * 
pay varying from Bs. 12 to Bs! 25 
ranging from 6 to 12 annas 
engaged in this industry is about 
men who own factories. The nui 
Before 1921 it is said as many six 
each factory; now there is hardly 


process of manufacture is so simple that nc 
*•. -^11 that is wanted are a few cylim 
nf dissolving soda caustic, a pan for mixing 
, caustic soda solution, and some frames for cooling the 
One stamping machine worked by hand and a small 
u 4. T> machine are also required. The former costs 

about B,. 160. and can turn ont 9 maunda daily; the laXr coat 

Each work shop _ keeps from ten to 
-3. The prices of frames vary 
size and quality. Besides, there 

mu . . , hammer- 

The total value of all the implements 
a rough approximation. 

-Skilled workmen are themselves the 
engage workers sometimes on a monthly 
, and sometimes on daily was’es 
per day. The total number of workers 
; seventy, including the business- 
he number the latter is twenty-seven, 
ny sixteen workers used to work in 


.. 3,000 

md. 

20 

0 per md. 

.. 2000 

... ■ 1 



.. 300 

ft . . 

12 

0 „ „ 

. : 1000 

»> . • 

13 

9 , , 

.. 125 

ft ■ 

14 

0 n tf 

500 

f> • • 

1 

d » „ 

200 

r »J • • 

5 

0 „ „ 

105 

If « . 

13 

0 „ 

40 

:> » . 

13 

0 , 

65 cwt. 

12 

0 per cwt 

60 mds. 

5 

0 per md. 

• 88 cwt. 

19 

5 per cwt. . • 

400 md- 

7 

0 per md. 



1 ^ 

2 per seer 
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Varieties of Soaps Generally two kinds of 

soaps are made: (1) Toilet, and (2) washing, soap. Some efforts 
were made to prepare shaving soaps, but they were given up as 
they were not appreciated. ^ 

Among toilet and washing soaps there are certain varieties, 
each having different prices. The following table will indicate 
the variety or quality and its selling price: — 


Washing Soap 


No. 

Selling Price 

Remarks Regarding Quality 

1. 

Es. 5 per maiiad 


75 per cent water and cheap oils 

2. 

Es. 11 per maund 


30 per cent water and cheap oils 

3. 

Es. 15 per maund 

.. ■ 

Water contents less: quality good 



Toilet Soap 

1. 

1 (12 cakes in box) 

Es. 4 .. i 

f 30 per cent water and adulterated 
! material 

2. 

(12 cakes in box) 
Turkish Hath 

As. 9 to Ee. 1-8 

20 to 30 per cent water: mostly coco- 
nut oil 

3. 

(3 cakes in box) 

As. 2 to 7 

22 per cent water: coco*nut oil: good 
scent 

4. j 

(3 cakes sn box) 
Special Quality 

Annas 10 to 12 

per cent water pure coco-nut oil: 
good scents 


The quality of soaps depends very much on the water contents 
and on the purity or impurity of the materials used. Cheap soaps 
contain a large amount of water and adulterate materials, and high- 
quality toilet soaps contain the minimum amount of water and pure 
coco-nut oil. The latter are more durable. 

Outturn.— ‘Th-Q monthly outturn of toilet soap, including all 
varieties, is about 390 maunds, which, when sold at an average of 
Bs. 20 per maund, comes to Bs. 7,800 in value, or Es. 93,600 annual- 
ly. The total output of washing soap is 900 maunds a month, and 
IS valued at Es. 7,200, or Es. 86,400 annually. The output of toilet 
soap has decreased. Before 1925 the total production of toilet 
soap was valued at Es. 12,000 a month. This means a fall of 
33 per cent in total production. The production of washing soap 
IS, however, increasing as khaddar cloth, which has come into 
vogue, gets dirty very soon and has to be washed frequently. 
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The following figures will give an idea of the cost of produc- 
tion of an average firm on its daily outturn. The factory-^wner 
prepares every day 4 maunds of washing soap of two ditierent 
qualities and 2 maunds of toilet soap:— 

Infebioe Dhobi Soap, 2 Maumds 
Raw Materials 


6 seers 
6 seers 


Coco-nut Oil 
Meda 

Caustic Soda 
Salt 

Best Water 


9 seers 


seers 


Stjpekioe OtjAiiTT Dhobi Soap, 2 Matjnbs- 
Raw Materials 

Coco-nut Oil ... ... 5 seers ... 

Mahua ... ... 28'seers ... 

Castor ... ... 7 seers ... 

Caustic Soda ... ... 10 seers ... 

Silicate ... ... 10 seers ... 

Carbonate Soda ... 2 seers ... 

Best Water 


For 2 maunds the cost of production of toilet soap would be 
Bs. 42-3-6 approximately. 


Total Expenses of Baw Materials on All Kinds of Soaps 

1. Dhobi Soap, Inferior Quality ... ... 7 10 

2. Dhobi Soap, Superior Quality ... ... 21 2 

3. Toilet Soap ... ... ... 42 3 
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If’ 

Other Expenses (Common to All) 





Es. 

a. 

P- 

1 

Labour 

4 

0 

0 


Fuel 

1 

0 

0 

0 ■ 

^^^ent ... ... ... ... 

1 

0 

0 


Light ... ... ... ... 

0 

2 

0 

;;; ' 

Boxes & Labels 

9 

8 

0 

1 • 

Depreciation & Miscellaneous 

1 

4 

0 

■ 

Total ... 

16 

14 

0 

1'^- 

Total Expenses on All Items Es. 88-9 




Selling Prices 





1. Dhobi Soap, Inferior Quality at Rs. 5 per maund 

10 

0 

0 


2. Dhobi Soap, Superior Quality at Es. 12 per maund 

24 

0 

0 


3. Toilet Soap, at Es. 30 per maund ... 

60 

0 

0 


Total Income 
Total Expenses 


Profit. 


The profit to the factory-owner is not even 6|- per oentj 
there should be an increase at least to 15 per cent. 

Marketing . — Meerut soaps are mostly exported to the yarious 
towns of the United Provinces and Bihar. Local sales are not 
much. The sales are wholly Indian. 

The system of marketing is nothing peculiar. Either the 
foreign merchants themselves come and take as much goods as 
they require, or they send orders to the manufacturers who supply 
them by Y.P.P. Credit is. also granted in certain cases. Sometimes 
the manufacturer himself visits places and secures orders. An- 
other method of marketing is the taking of shops to fairs and 
exhibitions, where considerable sales are effected. There is 
practically no advertisement. 

Present Position.— Tae market is dull, and sales have much 
gone down. Before 1928 the condition of the industry was highly 
satisfactory. The output, it is said, was four times more than it is 
now. The present business depression has given a further set- 
back to this industry. Apart from business depression, the chief 
cause of the decline of Meerut soaps is the competition they are 
faced with both from the “cold process” and “boiled soap.” During 
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these three or four years small soap factories have sprung up in a 
number of places. Delhi has lately become an important centre for 
the manufacture of cold-process soap, and is now seriously com- 
peting with Meerut soaps. Merchants who come to Delhi for 
getting other requisites of business purchase soaps also from there, 
and do not come to Meerut specially for this purpose. The boiled- 
process soap is a growing menace to the cold-soap industry. 
Boiled soaps are produced much cheaper, and are better in quality; 
such soaps are now produced both inside the country, and are 
also imported from outside. They have succeeded in displacing, to 
a great extent, cold-process soaps from the markets. Though for 
the manufacture of washing soaps and toilet soaps of very inferior 
quality the “cold process” may continue to be adopted, yet for 
high-quality toilet soaps it evidently cannot stand before the “boiled 
process” for the following reasons: — 

(1) It is difideult to turn out a perfectly neutral soap. A soap 
containing any free caustic is liable to act injuriously on delicate 
skins; 

(2) Owing to the presence of glycerine, and to the fact that 
they are made usually of liquid oils, cold-process soaps are likely 
to sweat on exposure to moist weather although the quality re- 
mains the same; 

(3) The difficulty of producing a genuine soap which can 
compete with boiled and milled toilet soap when the price of coco- 
nut oil rises beyond a certain figure, this oil being almost 
essential to the process. This is more or less the position at pres- 
ent as regards cheap toilet soaps; 

(4) Glycerine, which is a valuable product, is lost by this 
process as it is vetained in the soap, and not separated as in the 
boiling process; 

(5) It is a kachha soap and wears out easily; and 

(6) The process involves wastage; otherwise it could be utiz- 
ed in the boiling process by the machine. 

Owing to these limitations, manufacturing soaps by the cold 
process is neither profitable to the manufacturer, nor to the liking 
of the consumer. Some manufacturers do want to change the sys- 
tem of production, but monetary consideration stands in their way. 
If they get the money required or the machines they need, they 
would unhesitatingly take up the boiling method. There are some 
manufacturers who are illiterate and conservative. They would 
not like to change this system unless they see others gaining 
advantage by it. They cannot initiate, but can only imitate. 

Suggestions Jor Improvement . — There is a great scope for the 
development of this industry. Soap, to the value of 1 crore and 
67 lakhs of rupees is annually imported from foreign countries. To 
this extent the sales of Indian soap can well be pushed, Foreign 
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soaps are full-boiled soaps; and, so far from ousting foreign material, 
it is necessary that good soaps, by the hot process, should be pre- 
pared. For the improvement of the Meerut soap industry I would 
therefore suggest the introduction of machines for manufacturing 
soap by the boiled process: for this process we require both steam 
and electric power, the former for boiling, and the latter for conv- 
erting base soap into toilet soap. For the installation of both 
and steam electric plant a sum of about Rs, 12,000 is required — 
Rs. 5,000 for electric, and the rest for steam plant. This amount 
is too huge to be met by any individual soap-maker. For the 
achievement of this, two types of schemes may be put forward — 

One would be for the establishment of a central factory 
which would supply base soap to its constituent toilet soap fac- 
tories, whose owners would be shareholdeis or members of the 
central organization. Thus the amount of capital required would 
be shared by a number of soap-makers, instead of by one. This 
can be started with a capital of Rs. 18,000, including the cost of 
working expenses. Full details of machinery and working are 
given in a separate note. 

The other suggestion would be for the establishment of a self- 
contained toilet factory, each factory maintaining it separate entity. 
It would manufacture its own base soap by fuel heat, without the 
use of boiler and steam. The total capital required in this case would 
be about Rs. 5,000. The details of the scheme are given separately. 

Pmcticahility of the Above Two Schemes . — The establishment 
of a central factory would certainly be more advantageous and 
economical, but.it requires co-operation on the part of several ex- 
isting factories which does not seem to be possible in view of 
prevailing trade jealousies. Another difficulty in the way is the 
ignorance of 'manufacturers regarding the use and working of 
machinery. 

Though these are great obstacles, there is one hopeful sign. 
There is a trade association at Meerut known as the Beopar 
Mandal. It has a certain number of soap-makers as members. 
Being an institution of progressive ideas, it may be in a 
position to induce soap-makers to form a co-operative organiz- 
ation for the establishment of a central factory. ■ This organization 
may be a branch of the mandal itself, and should take up the 
scheme in its own hands and start a factory. Among other func- 
tions of this organization would be — 

(1) to finance individual members; 

(2) to keep in touch with buyers of finished products 

and suppliers of raw materials; and 

(3) to employ a technologist to help soap-makers in solv- 

ing technical difficulties, if any, and to suggest 
improvements from time to time. 
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Having an establislied credit, there would be no dimcuity tor 

this association in arranging for the capital req^uired for starting 
a factory. 

In case all attempts for a central factory prove futile, the 
second alternative of a self-contained factory may be given effect 
to. As stated above, it would require a capital of Es. 5,000, 
which no manufacturer at present is in a position to invest. 
Rs. 3,000 of this amount would be required for machines: if they get 
these machines on the hire-purchase system from Government or 
from machinery dealers, they can easily afford the rest of the 
amount themselves. This scheme, considering the present circums- 
tances, is the more practicable. When a number of such factories 
are established, and the manufacturers become familiar with the 
use of the machines, they will themselves appreciate the idea of 
a central factory for the manufacture of base soaps. 

Details of Central Factory Scheme. —The central factory will 
produce 30 tons of base soap per month, and will supply to seven 
constituent toilet soap factories 3 cwt. daily. 


luiTiAii OniLAV ON Machines 


1. Boiler 

2. Storage Tanks 

3. Boiling Pans 

4. Pumps 

5. Soap Collers 

6. Fittings, etc. 


Total Rs 


WosKiNU Expenses 

154 Owt., at Rs. 20 per Cwt. ... 3,080 0 0 
210 „ „ 19 „ „ ... 3,990 0 0 

50 „ „ 27 „ „ ... 1,350 0 0 

30 „ „ 16 „ „ ... 480 0 0 

^2 „ ,, 20 ,, ,, ... 1,440 0 0 

40 „ „ 4 „ „ ... 160 0 0 


Tallow 
Mahua Oil 
Coco-nut Oil 
Rosin 

Caustic Soda 
Salt 

Chemicals 


Total Cost of Raw Materials Rs, 
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Other Expenses 


Soap, 10 tons, at Es. 15 per ton 
Labour, 10 Men 
1 Technologist 
Office Establishment 
Laboratory Expenses 
Depreciation, at 10 per cent 
Eent & Taxes 

Interest on Capital, at 10 per cent 
Contingencies 

Total of Other Expenses Es. ... 1,047 

or Es. ... 1,050 

Grand Total of Working Expenses Es. 10,530 + 1,050 

or Es. 11,600 


1 11,580 


Ist Quality 
2nd Quality 
3rd Quality 


1st Quality 
2nd Quality 
3rd Quality 


Soap Produced 

6C0 Gwt. of Soap A.II Qualities 

... 250 Cwt. 

... ■... 250 „ 

...100 „ 

Selling Priees 

... at Es. 26 per cwt. Es. 6,500 
„ „ 5,750 


2,000 


Total Es. ... 14,250 

Average price per cwt. Es. 24. 

* Profits (Es. 14 , 250 - 11 , 600)«Es. 2,650. 

Half of tM. profit, 1,3 maj be reserved for the 

navment of the capital of Rs. 18,000 invested. 

After one year the payment would be 12X1,326, or 15, 0. 

Thus the'whoUsum can'^be paid back in less than 14 months. 

A similar amount would be earned by the sj^^r^holders. T 
may be utilized for reducing the selling price of base ?• 

^ After 14 months the whole amount of profit may be utilized 
towards the reduction of the price of base soap. 
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During the first 14 months the average selling price would he 

or about Es. 22 per cwt. After 14 mouths, when the loan 

. ^ . 14 , 250 - 2,650 , 

IS paid ott, the average price would come to , or about 

hs. 20 per cwt. 

Toilet Soap Factory . — Each toilet soap factory would be sup- 
plied 3 cwt. of base soap daily,, at Rs. 20 per cwt., from the central 
factory. 

Machines Requibed for Toilet Soap Factoey 


1. Soap Chipping • • • • • • ... 15 

2. Soap Milling ... ... ... ... 68 

3. Soap Plodder ... ... ... ... 63 

4. Press, without Stamps ... ... ... 28 

0. Victor, Tgf !S*P. ... ... ... ... 200 

6. Fitting ... ... ... ... 500 

Total ... Rs. 2,750, or Rs. 3,000 
Tools, Equipment, etc., including Plates, Tanks, Dies, 

Pens, etc. Rs. ... ... ... ... 2,000 

Total Capital Required Rs. ...5,000 


Working Expenses 
3 Cwt. of Soap Daily 


2 Men 
Perfumes 

Boxes, Packing, etc. 
Current, 32 Units 
Advertisement 
Depreciation, at 10 per cent 
Rent & Taxes ... 

Interest on Capital 
Contingencies 


Total Rs. ... 45 0 0 

Cost of Base Soap for 3 cwt., at Rs. 20 ... 60 0 0 

Total Cost Rs. ... 105 0 0 

?rice, at Rs. 47 per cwt., or Rs. 35 per maund, Rs. 141, 
rofits, Rs. 141— 105=Rs. 36. 
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Details of a Self-contained Factory 
Cost op Production 
3 Gwt. of Soap Prepared in 8 Hours 


Caustic Soda 
Coco-nut oil 
Castor 
Mahua 

Scent & Colour 


Other Expenses, Including Coal 


Coal, 2| maunds 
Current, 32 Units 
Wages 

Establishment & Eent 
Packing, etc. 
Advertisement 
Interest & Depreciation 
Contingencies 


Total Es 


Total expenses come to Es. ... 112 0 0 

Selling Price of 4 maunds, at Es. 35 per maund Es. 140 0 0 

Profit ••• ••• ••• Es. ... 28 0 0 

A comparison of the profits earned per day by each of the 
two factories clearly establishes the advisability of having a 
central factory^,. In addition to this, the quality of the toilet soap 
manufacture under tie central factory scheme would be much 
better than that produced by the direct fuel heating process. 

Other Suggestions 

1. Pacilities may be provided for short courses at the 
Technological Institute, Cawnpore, to train professional soap- 
makers, as is done for professional dyers and printers in dyeing 
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PRACTICAL HINTS ON VEGETABLE CULTURE IN INDIA 

By “Shebraed” 


Part VI 

TeZert/ -Haryestiiig period P.January-Marcli; H. July. Of all 

veget.Wei'it k with celery that peculiar 

least success on the P'”“; to germinate is most 
SSr‘ TLrwm°y— re?at;^ ercugh November, when 
Tweathlr k edd, bit the resulting plants wuU never c me t 
perfection, and will bo fit to use only as a herb “ 

o-ond stocky seedlings are ready to go into me grou _ 

Octohlr is only ^possihle when germinatron .s secured rn 

.Tiilv or Auanst — tlie earlier the better. _ . , 

The essential condition for successful germination is cool 

weather. The most favourable timo to ““I- 

beeinnins of a long cool spell of rainy weather. Should this con 
ditlon preyail at the time nf sowing^and continue for a week 
so aftL the seeds are almost sure to germinate satisfactorily. 
If the wither, suddenly changes to dry and hot 
sowins anything may happen to the seed. Th y y 
germinate, lx they may remain dormant in the soil for months and 
then suddenly spring to life. And yet a second sowing dnr _ ^ 
favourable weather, immediately after the first sowing, will germin- 
ate within a few days of sowing. . 

Every endeavour must he made to sow during favourahl 

weather, and successive sowings should be made at 
ity throughout July and August. For this reason you v/ill requ re 
more seed than is really necessary in order to_ catch the favour- 
able time. As, this cannot be ascertained with any reasonable 
amount of accuracy, successive sowings must he made whenever 

the weather appears favourable. r * 

Sow in pans, and as soon as the plants are big enoug o 
handle, they are first pricked out into boxes or pans, and then 
again, when they are a couple of inches high, potted ofl singly in o 
tiny pots. Later they are transferred to the ground. 

The soil should be rich, friable, and well drained, ihe sib- 
lings are planted in a single line down the middle of the bed. ihe 
instructions given for blanching Oardoon should he folio weel tor 
Celery. The blanching will he completed in fifteen to twenty days. 
A mistaken idea prevails that blanching should he done gradually 
as the growth increases. This not only renders the stems thin 
and weak, but makes them, tough and unfit for use. Moreover, the 
growth is checked, and those that survive process are apt to 
decay* But on no account should the blanching bo delayed till 
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the plant has grown to a considerable size as the stems will then 
be hollow and practically worthless. 

When the plants are about 6 inches high, a 1 to 4 mixture 
of nitrate of soda and earth applied to the roots by the ‘“Sandwich” 
process will stimulate the plants and encourage the production of 
thick, succulent stems. 

Geleriac . — Harvesting period as for Celery, but, where good 
heads of these can be raised, the cultivation of Geleriac is not 
worth while. Ho blanching required, but otherwise the seeds and 
seedlings are treated in the same way as Celery. The roots are 
used in soups, etc., and the leaves for flavouring. 

Ghervil, Bulbils . — Harvesting period P. Febrtiary-Maroh; H. 
June-September. The thick, fleshy, tapering root is cooked and eatett 
like the, Sweet Potato. Method of cultivation as for Carrots. 

Ghilli . — Harvesting period P. July-March; H. July-October. 
Any good soil. Of easy culture. 

Corn Salad . — Harvest period P. January-Matoh fl. July- 
October. Much relished by th French people as a salad. Of easy 
culture. Any good soil. 

Cress, Garden . — Harvesting period a few weeks after sowing. 
Cut when 2 inches high. Sow at short intervals. A favourite 
salad plant. Of easy culture, but soil must be kept moist by 
frequent surface waterings. 

Cress, Water . — Harvesting period a few weeks after sowing. 
Gan also be propagated by dividing old plants and planting these 
6 inches apart each way. 

The bed should be made somewhere near the source of the 
water-supply with a gentle slope. Along the higher side of the 
bed a masonry trough is built running along the width of the bed. 
This trough need only be 6 inches deep and 6 inches wide. The 
wall nearest the bed should be an inch lower than the other three 

walls. , 

The Water is run into this trough and allowed to escape _ over 
the lower wall throughout its entire length, in a gentle trickle, 
into the bed, through which it should flow gently and escape out 
at the other end. It is essential that the lower wall of the trough 
be plumb-level so as to allow for a uniform flood of water through 
the bed over its entire width. The water at the outflow should be 
run into a drain, from where it can be diverted in any direction re- 
quired. , . 1 , T -,,. 1 . 

The seed should be sown broadcast and sprinkled over with 

light sifted soil, and immediately watered with the watering-can 
through a fine rose, after which running water should be allowed 
to flow over the bed for about ten minutes every hour or so. When 
the plants are about an inch high, the outflow should be banked up 
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that the bed holds about half an 
L allowed to flow through the 1 
oar each lluio; but, if a contmuous 
through the bed all the time, or 

reUerforth%plauts,.St^^^^^^^^ 

through the 


aud 
of water 
at least all day, so 
Is failure. When 
slants, a continuous 
bed for the first three 


with earth so 
Water should now 
evening for an hoar each time 
can be directed ^ 

Tiiucll tllO T * 

tie bed is planted 
sunoly of water should be run r 


Egg‘Pla®t.— 

Octoh&r Sowings.— -^ow in 
beds when 2 inches high. - - - 
these in the same beds _ at leas 
between the plants each 
planted out in the open. U tne 
out transplanting, they devel 
there is no danger of frost, the 

nursery 'beds into the open gi 
Harvesting period March* June 

February-Mareh Sowings .— in 
nursery-beds, and then plant out in the open 
period May- August. 

"St used, there will be less danger of 

iTiInrv or check to the plants. _ , 

jiiniJim Harvesting period as for Liettuce, 

Eufc aSMen-e u^furr^s ^ ^ 

“laZ 

beginl^g\itbhe-sta— 

i“;e”“d wot is plaeed over the plant. As 

blanching is to spread the plant out flat on the 
it over with a flower-pot in such a manner as to allow t , ^ , 
the leaves to peep out from underneath. A few pieces of brok 
pof shouh brfnserted under the flower-pot to prevent it frorr 


•_ ! seed-beds, transplant to nursery- 
protect from frost at night. Transp 
at least three times, allowing 
me, before Pebruary, when the pl^nts are 
If they are left in the nursery-beds with- 

develo^p into long, weak plants Where 

t, the plants may be transferred from the 
,«Ti ground in November or December. 

seed-beds, transplant to 
beds. Harvesting 
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pressing too heavily on the plants. Blanching is completed in ten j 

to fifteen days. | 

Garlic . — Harvesting period April. The Cloves or Bulbils, i 

obtained by dividing the nature bulbs, are planted an inch deep. i 

Of easy culture. Soil ordinary. When the leaves turn yellow and i 

die down, the crop is dug up, dried, and stored. Cheaply pur- | 

chased, and therefore not worth growing. : 

Ginger . — Harvesting period January-February. Tubers divid- ^ 

ed and planted 2 inches deep. Soil ordinary. When the roots are :■ 

well ripened, they are dug up, cleaned, dried, and stored. Cheaply j 

purchased, and therefore not worth growing; but, if required for i 

preserves, must be grown for the purpose. The roots, in this case, ■ 

are dug out when they are young and tender, i.e., when the plants ji 

are about 5 or 6 inches high. The preserve is made in the follow- ^ 

ing manner:— 1 

First scald tubers, wash in cold water, and scrape the peel off s 

completely. Make a syrup of a pound of sugar to a pint of water to i 

every pound of ginger and into this gradually add the beaten whites tj 

of two eggs, stirring all the time. Boil and skim the syrup, and, ■ e 
when cold, pour it over the ginger. Allow it to soak for three days. 

Pour off the syrup and boil and skim again. When cold, again 
pour it over the ginger, and allow it to stand for another three days. 

Proceed as before, but this time pour the hot syrup over the ginger. 

Continue this process until the complete penetration of the syrup 
is effected, which can be judged by taste, and till the syrup be- 
comes thick and rich. If the hot syrup is poured over the ginger 
in the first instance, the ginger will shrivel. 

Ground-nut . — Harvesting period December-February. Of 
easy culture. Soil rich, sandy, and well drained. The seeds are 
sown 2 inches deep. As soon as the leaves begin to turn yellow, 
all watering is stopped and the soil allowed to dry out. When the 
shells are well filled, the nuts are dug out and stored. 

'Horse-radish .. — Harvesting period April- August. Does not 
succeed on the plains. The fleshy root is shredded or grated and 
used for salads or soups. Soil damp and heavy. The root 
should be straight and thick, not twisted. Propagated by planting 
pieces of root about inches long 6 inches below the ground. 

Each piece should be cut so as to have one “crown” or “bud,” and, 
when planted, these should face upwards.. The plant is a perennial. 

The Horse-radish tree (Moringa pterygosperma) grows on 
the plains, and the roots make a very good substitute for the real 
Horse-radish, from which it is not easily distinguishable. Seeds 
of this tree sown in March will produce roots large enough for 
use in October. The tree is also easily raised from cuttings plant- 
ed just before the rains begin. . : 
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Knol period P. December-Mareh; May- 

August. Follow the same general culture instructions as toi 
Brussels Sprouts and Cabbage. Of easy cultiK©. e ° ^ ^ 

also be employed. The Knol Kohl is a vegetable which combines 
the flavou? of the Cabbage and the Turnip. The ^nrnip-shaped 
bulbs should be cut for use when half grown; if they are allowed to 
mature, they will be tougb and stringy. 'Tne purple i^^rnty i« 
best for table use. It is one of the earliest European vegetables ot 

the season. ' ‘ tt t i 

Lady^s J’woer.— Harvesting period P. April-October; H. July- 
Ootober. Soil ordinary. To maintain a supply of 
a month. The American varieties are the best. The fruit should 
be picked every few days when quite young and tender; the plants 
cease bearing if any of the pods are allowed to mature on the 
plant. Avoid cutting off the tip of the stem when picking, other- 
wise further production is retarded. 

iiee&.--Harveating period P. Pebruary-March; H. July-Sept- 
ember. In the tabular statement method BI is shown for this 
vegetable, and this will answer when small, tender stems are re- 
quired. The seedlings are planted down the centre of the furrows, 
and, when about a month old, a little earth is drawn up around the 
Stems. The seedlings should be planted rather deeply. As the 
plants grow, this earthing up is continued until the stems are 
covered with 6 or 8 inches of soil. About two to three weeks after the 
last earthing up the fleshy stems are ready for use. This method 
of ^^graduaP’ blaneyng, though suitable to Leeks^ will 
Celery oa the plaius. Leeks are gross feeders, aud the soil should 
therefore he heavily manured. When transplanting, oat the leaves 
well hack; and, when growing vigorously, cut off the growing tops 
occasionally to induce the roots to thicken. Leeks, when boileu 
and served with melted butter, have little or no Onion-like flavour. 
A little saltpetre applied to the soil before planting will greatly 
benefit the plants. ^ ^ ‘ . j 

When a great length of blanched stem is required, the method 
of cultivation is slightly modified. Trenches are prepared as for 
method D, hut they need only be a foot wide, the depth (2 feet) 
being maintained. These trenches are half filled with equal 
quantities of earth and manure, the upper half of the trench being 
left empty. When the seedlings are strong enough, they are 
planted 12 inches apart in a single line in the half-filled trenches. 
As the plants make progress and the stems increase in height, the 
blanching is begun by filling in a little of the earth from the sides. 
This earthing up is continued until all the earth has been filled 
into the trenches and the Leeks are fully grown, only the tops 
showing above the ground. 

It is most necessary that water should reach the roots, which 



remain deep do.wn as the blanching process proceeds, otherwise 

their development will be checked and they will not reach full 
size. To accomplish this, earthen drain-pipes are inserted along 
one side of the trench, and these are filled with water once a week. 

Feeding is also an important item. Every second week these 
pipes are filled with liquid farmyard manure. When the plants 
are half grown, the following fertilizer mixture is applied along 
both sides of the plants using 2 ounces per yard run of row: 

Superphosphates of lime ••• 5 parts 

Sulphate of ammonia ••• ^ parts 

Failure to produce good Leeks is generaly due to insufficient 
feeding, planting on poor soil, and lack of moisture at the roots. 

Lettuce . — Harvesting period P. Octoher-March; H. April- 
Hovember. Soil rich, yet light and deeply dug. Bonemeal at the 
rate of 2 ounces to the square yard is most beneficial, and should be 
applied a month before planting, followed in fifteen days by a dres- 
sing of lime at the rate of an ounce to the square yard. Both 
these should be turned in with a garden fork. 

The seed will acclimatize readily, but seed should only be 
collected from plants which were raised from seed sown between 
the middle and the end of October on the plains. Careful selection 
is necessary, collecting seed from only those plants which have 
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vegetable. Imported varieties from Australia and America are 
tender and of good flavour; the cobs, howejev, are not well filled 
the first year on the plains. They degenerate very rapidly in this 

country. Soil rich, somewhat heavy. The plants require copious 

watering from the earliest stages. 

Where there in no danger of frost, a sowing may be made in 
September for winter use. On the hills imported seeds produce 
crops equal in all respects to those grown in the country of origin. 

The cobs, while in. their milk stage, should be prepared for the 
table immediately after harvesting. 

J^ushTOom.—l. have only once seen Mushroom growing 
successfully on the plains under artificial treatment, and give 
below a description of how the beds were prepared and the fungi 
cultivated. 

A lean-to shed which faced north was built against a ^ wall. 
The side “walls” consisted of thick grass tatties through which no 

The roof was of country tiles. The front 


light could penetrate. _ . 

was closed by grass tatties made somewhat lighter than the sides, 
through which a very little diffused light could penetrate. The 
shed was 25 feet long and 10 feet wide. 

A series of raised beds were built running from the front to 
the back wall. These were 2 feet high and 3 feet wide, with a 
space of 2 feet between each. The walls of these beds were built 
of brick, a single brick in width resembling long empty troughs, 
and were faced with several holes to permit of drainage. The 
floors of the passage-way between the beds were paved with brick, 
with a slight slope towards the front. 

These masonry troughs were filled as follows: Broken pots 
and tiles were placed at the bottom to a depth of 6 inches to 
allow for perfect drainage. The remaining space was filled to 
within an inch of the top with the following mixture: — 

Horse droppings free from all straw, etc., partly 

decomposed and still. retaining heat ... 6 parts 

Cow-manure thoroughly decomposed ... 2 parts 

Loam ... ... ... ... 1 part 

After active fermentation had ceased an inch of loam was placed 
over the mixture. The temperature was taken occasionally; and, 
when found to be between 70® and 80® Fahr., the spawn was sown, 
after which the beds were covered with another inch of loam, 
beaten down firmly, and finally covered with a little hay. The 
spawn was broken into pieces about 2 inches square and sown 
1 inch deep and 9 inches apart at the end of July. The temper- 
ature was taken by probing holes in the compost and inserting a 
long thermometer. 
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Iron spriakled occasioaally with warm water to 

Keep tUem just moist, but not wet; withiu two months the beds 

Mushrooms. Oeeasionally the beds were 
pnnkled with warm water to keep them moist, but dampness 

floor Sp^^^ maintained by keeping all the walls and 

Excessive moisture in the beds is to be avoided, and the 
temperature inside the shed should not fall below 50® Fahr. 

On the hills the Mushroom can be cultivated successfully 
under the above treatment. 

Mustard. Harvesting period a few weeks after sowing. If 
small quantities are required, sow in boxes. Cut for use when 
2 inches high. Of easy culture. Seeds should only be saved 
1 which were grown from seed sown in October. These 
should be sown in lines 2 feet apart and thinned out to 1 foot 
apart. 

O/izon.-Harvesting period P. March-April; H. September- 
October. Soil heavy loam. Patna is famous for its onions, and the 
two acclimatized varieties obtainable from there are strongly 
^commended for the plains. One is known as the Silver-skin 
Onion, and the other the Bed Onion. In the tabular statement the 
seeds are classed as class II, but equal, if not better, results are 
obtained by sowing in situ, thinning out to the required distance 
apart. When the bulbs are ready for lifting, all watering should 
be stopped. When the leaves are completly withered, the bulbs 
are ready to be taken up. Copious waterings are, however, 
necessary when the plants are growing, otherwise “doubles” will 
be formed. 

Though the Onion can be grown in a soil that has been 
moderately manured, a rich soil tends to give them a milder 
flavour. When full grown, only sufficient water should be given 
to keep them alive. Overwatering at this stage tends to encour- 
age thick necks, instead of sound bulbs. Cutting off about a third 
of the growing top, when full grown, will help to develop and 
ripen the bulbs. 

Onions for pickling should be grown closely together about 
3 inches apart each way. 

Imported seeds are apt to fail as they do not keep well. 

For seed purposes, bulbs should be planted in rows 18 inches 
apart and 1 foot apart in the rows on the plains in October. Only 
sound, well-shaped bulbs should be selected. The tops of these 
should be cut_ off' with a sharp knife, leaving about two-thirds of 
the lower portion for planting. Much stronger flower shoots are 
assured by this method than if planted entire. 
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Parsmp.— Harvesting period P. February-Mareb; H. Jnne- 
August. Cultivation as for Beet and Carrots. It is impor an 
that special arrangements be made to secure seeds harvested in 
Europe in August or September and sown here in October or 
November because they do not retain their germinating powers 
longer than three or four months. 

The drills in which the seeds are sown should be filled with 
sand to a depth of 2 inches and the seed sown in the sand. This 
ensures successful germination. 

Can be grown on the hills nearly all the year round. i 

Pea.— Harvesting period P. January-February; H. April- 
July. Should not be sown on the plains until the weather is ^ 

cool. Young plants, the result of too early sowing, are prone to | ^ 

a fungus disease to which they easily succumb. This disease « 
sometimes attacks the plants when they are but a few inches 
high, while at other times they may grow 2 or 3 feet before 
they are attacked. On the plains sowings should be deferred 
till November, or until there is a crispness in the air at night. 

Soil friable, rich loam. 

Bonemeal worked with the soil before sowings, at the rate 
of an ounce to every yard of trench, will give good results. Lime 
is also essential. p" 

Sow in moist soil; and, if the surface soil should dry out, 
spriukle daily till the seedlings are 2 inches high, when the 
trenches should be flooded with water. They will not stand water* 
logging. Strong stakes will be required to support the tall- 
growing varieties. Acclimatized seeds degenerate after three 
or four years. 

Hse a pair of scissors for cutting off the pods. Wrenching 


the stems will cause much damage. 


Potato . — Harvesting period P. December- April; H. July- 
October, Soil rich, friable, and well drained. On the plains tubers 
or sets, acclimatked on the plains, are planted from the 15th 
September to the 15th October. Imported tubers or those obtained 
from the hills are planted from the I5th November to the 15th 
December. It is now generally agreed that the best tubers for 
planting are the medium size, about 2 inches in diameter, avoiding 
both the small (“seed”) potatoes and the large tubers. They are 
best planted entire. 

It is most important to obtain good tubers for sowing. Local- 
sown tubers, unless grown in a section known to produce good 
crops, should not be used for sowing purposes. Unless rigidly 
selected, there is rapid degeneration in potatoes. 

As a rule, no irrigation is necessary after sowing until the 
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Ki Sgtat r^^ris p>“‘» '■-e grow. 

water is tC dLSed ItT ? the 

arouad the stem, of tl V The soil 

should never be flooded es^b’^ ^ and where the tubers are forming 
object should be to :fvrii»b? bTf “ “ ‘obers. ThI 

ieavy floodings at long intwyks" waterings, instead of 

is airtg ‘ttnrity.^taterXuTI tV^'T '“lr> 

HlrvLT*^ and'stored." 

Cultural instructions as for Beet ^nd^’p manured, 

made at intervals of ten or fifteen dav^s ^ ®o^i“Ss to be 

ply of young tender roots ^ sup- 

as soo^asThe’ ^?i^breakTuUh7^^ 

be sown before the middle’of OctobeT varieties should not 

and hardly fit for use. WhL S-rnlnV tough 

developed roots are selected from Oef^L P^^Toses, the best- 
of the root is cut o& leavint t^T * ^ P^rt 

from which the leafy tonal's two-thirds for planting, 

then planted 3 feet apart each !?° crowns are 
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deep,'^rSrmoLTLr:^eirdrred““^h:t%^'°^^ 
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The largest of the leaf stLs shoSd boTuM o,.';T’’®'' 

suflScient stems to keep the plants in un ^ ^®^ving 
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be allowed to flower. Propagated also ty divIsS rf r“oo°t" 

her, Sfe;iry^rTc:;rS^^^^^ 

tStilfdttsred ;th fl'””“-^“" 

that of the oyster. Of easy ™lf,tr! .Ti"® .^“wour resembles 
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5ea-7£aZe.— Harvesting period P. Pebruary-Mareh; H. April 
and July-August. Hot very successful on tlie plains. Propagated 
by division of roots and also by seed; the former method is 
the only practical one on the plains. Cultural instructions as for 
Ehubarb. When each plant has died down, each crown is covered 
with an inverted flower-pot that has had the drainage hole stopped 
up. Litter is then covered over the pots to retain warmth. 
Within three to four weeks the shoots will be ready for use. 

/SAa7Zo#.— Harvesting period P. March-April; H. June-July. 
Propagated both by seed and bulb. The hulbs are used for the 
same purpose as Garlic. Soil light and rich. 

Strawberry . — Harvesting period P. March-April; H. A.pril- 
June. It is essential that the soil be thoroughly dug and richly 
manured before planting. Once the suckers are planted, continu- 
.'ous tillage is necessary, but the soil around the roots should never 
I be deeply dug as the plants are shallow-rooted. A dressing of 
I bonemeal should be given to the roots annually a month before 
f they bloom, after which a heavy mulch of litter is necessary. This 
.r-iWillskeep the fruits clean, conserve moisture, and beneflt the 
/plant in many ways. An excellent composition in rolls is now 
;,obtainkble from Messrs, The Ellerman Arracan Eice and Trading 
\,Co.,"Ltd., Calcutta, known as Pebco Mulch, which is far superior 
? to’ any other^ mule Wg material. It is not attacked by white ants, 
f and is clean and easy to handle. A strip may be cut from the 
/ roll 18 inches square and a 3-ineh hole cut in the centre bf this 
square. The strip is then cut down the centre to make two pieces. 
.fThese two pieces are so placed under the stems of the plants, to 
; lie flat on the ground or to take the shape of the ridge, in such a 
manner that the plant grows through the hole made in the centre. 


A is the hole in the centre of the strip 
through which the plant grows. 


On the plains the runners or young plants are planted out 
from the 16th October to the 15th Hovember, while on the hills 
they are planted in September and October or from February to 
April, The plants, after fruiting, commence to make runners. 
Two or three should be retained on each plant if required for fresh 
planting, and all the others cut away as they appear. Tiny pots 
or pans should be placed to receive each runner; and, when these 
are rooted, they should be severed from the parent plant and all 
the pots collected for future planting. The runners may also be 
induced to form roots in the ground while still attached to the 





parent plant, but greater care will be necessary when removing 
them. 

Though a plantation of Strawberries will continue to bear 
good crops for two or three years on the hills, on the planis the 
plants are best treated as an annual, making a fresh plantation 
each year. 

The Strawberry is not equally successful in all districts on 
the plains. In some localities they do not succeed at all. 

Sweet Potato . — Harvesting period Oetober-Hovember, Propa- 
gated by cuttings from old plantations, and also by planting the 
tubers or thickened root stems. These should be preserved for the 
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Lift each, plant mth a ball of earth when transplanting. 
Plants which are injured during transplanting are most likely to 
suffer from disease. Avoid any cheek to the plants; keep them 
growing from the earliest stages. 

Potash is very desirable in some form, wood-ashes being very 
useful on sandy soils. Liquid farmyard manure, when the plants 
come into flower is also beneficial. 

Turnip . — Harvesting period P. August-April; H. June-Ooto- 
ber. On the plains acclimatized seeds are sown as early as July 
and throughout August, followed by imported seed in successive 
sowings from September. Acclimatized seed must be sown early 
to be successful. 

To ensure a continuous supply for the table, successive sow- 
ings must be made every twenty days. Cultural instructions as 
for Beet and Carrots. 

Kapid growth is essential to ensure tender bulbs of fine fla- 


vour; the soil should therefore be rich and friable. 


2ktmenc.— Cultural instructions as for Ginger. The plants 
are earthed up when about 8 inches high. 

Yam . — A climbing annual with fleshy edible roots. There 
are numerous varieties. Propagated by planting the bulbous roots, 
and also by planting the bulbils which are formed in the axils of 
the leaf-stalks; but these do not produce edible roots till the second 
year. Plants are also raised from cuttings. Of easy culture. 
^il ordinary. Should be planted against a tree or trellis-work 
upon which it can climb. After the tubers have been boiled they 
should be buried beneath hot wood-ashes to remove all moisture 
and to render the bulbs mealy. 

(^Concluded) 


[Continued from page 301) 

2. Electric charges are too high for industrial purposes. 
The rate should be reduced to 1 anna per unit, as is done in the 

case of the agricultural industry. 

3. The railway freight in regard to coco-nut oil which is 
imported from outside provinces should he reduced. 

• i, t' import duty of caustic soda should either be abol- 
ished or ^duced to 5 per cent, instead of 15 per cent, as at present, 
5. Cardboard boxes, which are greatly needed by soap- 
makers for packing toilet soaps, are at present made by daftris, and 
are naturally not as cheap and well made as those made by 
machines. A small factory for making cardboard boxes may 
profitably be started. ^ 

These suggestions, if giyen effect to, will considerably improve 
the condition of the industry; and the improved condition of the 

to face foreign competition, and lakhs of 
rupes which are yearly sent out of the country will be saved 



, many cases, the quarters provided are mere hovels not fit foi 
human beings to live in, and dangerous to life and health. 

agitation for the removal of untouohability has focused 
public attention on the problem anew. Many municipal bodies 
have been stirred to provide something better than the old houses 
^•u*' . Private owners have looked with new sight 

on e ouses m their compounds. Some renovation has been done 
but more needs to be done. ’ 

The Agricultural Institute has been interested in this problem 
tor some years. Some five or six years ago a tentative plan was 

for dairy staff and other low-paid workers, 
lauds made it impossible to go ahead with the plans at 
nat lime. Recently it has been possible to construct them. It 
s Delieved that the quarters, as constructed, have some features 
01 value, and that they may be of interest at this time. They 
seem to us to be suitable for low-paid workers whether in cities or 
on farms and in villages. 

The quarters built were for milkers and milk-delivery men 
who have to perform their duties in the night, but are not required 
to be on duty all night. The men concerned are, some of them, on 
duty for a couple of hours in the middle of the night, and others 
go out with milk about 3-30 in the morning. To have them sleep 
tar away in a village means too much risk of their oversleeping 
and tailing to turn up. Having them in the compound makes it 
possible for them to sleep in peace till their time for duty comes 
lor a watchman to call them easily. 

The necessary requirements were listed as follows: One room 
not less than 10 feet by 12 feet; a verandah nearly as big; and a 
mmrt-yard the full width of the room and approximately 20 feet deep, 
ihere are many possible arrangements, but the oue with a line of 
houses in a row fitted the site available. It also facilitated the 
^ovisiou of water and the provision of an individual flush latrine 
for each quarter. This arrangement is liked locally, at least by 


MODEL SERVANTS* QUARTERS 

By Mason Vauus 


Agricultural Engineer 

c,r.A Pi’.byision of adequate and suitable quarters for servants 
and low-paid workers has had too little attention in the past. 
Most bungalows have had an “adequate” number of so-called serv- 

them. Most institutions have a con- 
siderable number. Municipalities have often provided them for 
sweepers, etc., but that they have been adequate from the stand- 
point of convenience and adaptability to comfortable living, or that 
they provided sanitary living conditions, may he debated. In 
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the class of people concerned, as it gives them near neignbc 

consequent protection from robbery. Pakka floors and a < 

place wbicb would carry tbe smoke out tbrougb a, cMmnt 

also considered necessary. We felt 

that it was necessary to build in sucb ^ 

a way as to make economical upkeep — ^o -, — ^ 

possible, tbat is, pakka througbout. 

In each room a sbelf, at the height 
of the door and the full width of the 
room and about 2 feet wide, made of * 

brick, is provided. This gives aplaee y 

for putting bedding in the daytime 

out of reach of children, who would - 

climb over it if left on the bed. This 
is a feature specially requested 
, jduHng the construction by the pro- 
' J spective occupants, and has been very 
much approved by everyone who has I 
seen it. Except for the first or end I r - r r' i i 
;^unit, each bedroom has two shelf I 

yf almirahs, and shelf almirahs are also | Li Ill 

provided in the verandah for food, n. 
dishes, etc. The shelves are made of (p i 
P cheap wood and do not add much to the i 

' cost, but they do provide a place to 

I^keep small possessions. All doors are 
I ‘singleleaf, simple frame, and ply-wood 
|| panels, chir (pine) wood being used, ffl 
f Those exposed to weather are heavily 
creosoted, and the others painted. d 

The people occupying these d 

quarters say they are “model” — that 

they provide the needed facilities for § ^ ^ 

comfort and privacy; and they are “ 

quite satisfied with them. No doubt 

further improvements can be made in r1| 

them, but we hope that they may Ifr 

serve at least to inspire others to ^ jM hc=====— r-^ 

attempt improvement. The overall l y t 

cost was estimated at Rs. 900 per ?-? 

unit, using new material throughout. 

Those actually built were partly from 
old material salvaged from a dis- 
mantled building so the cash cost was considerably less 
Rs. 900 is more than is often spent on such a building, t 
time cost will be low. The building should need little in tl 
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repairs or upkeep, beyond white'wasliing,|for a period of fifty years. 
Ihe court-yard door, which is more exposed to tbe weather, may 
need replacing sooner. There is no fear of fire, nor of the house 

^ ^ - falling in dur- 

I ing an especial 

"7" r I " ' " . ""'ll heavy storm. 

I .J _ attached 

I } I f •« -i* ^ plan will show 

! I L I i ® how these fea- 

y • - j ^ ture were se- 

I I o *" cured. The 

I I ^ •! plan shown is 

. I “1 ^ of the end unit, 

i y ■ , — ■ I in which it is 

7* r~^ ' ’ I possible to put 

.] J ^ the two win- 

- f dows on the 

I ! "* south. In suc- 

j F=: I ceeding units 

'? U*r « these windows 

•o , . I I! i» ... 

t $ I > r:~ r~ 1 § are not pos- 

||U4 ?-?»— ^ 

w vision of these 

“ windows makes 

I ' <2 this suite some- 

5 J what better 

- ^ than the others, 

1 ? and it is to be 

• 2 1 ^ 11 utilized for an 

I I ,-«| - overseer of 

< slightly higher 

1 grade. It was 

• -— 3=9 'J not feasible, 

I ‘ ^ .J y because of the 

J jv I •" oj 11 site, to have 

^ j-i I windows at the 

**** cr3cr:==^=^ ==— = = — — — back so cleres- 

» *1 - —*i windows 

-tf # ^ ****** or ventilators 

j placed just- 

1 — under the roof 

Y"" — ., 4 ■'^ere utilized 

' for ventilation 

and light. This has the further advantage of reducing the possibility 
of thieves getting in from the back. 

The walls of the main building are all 9-inch hollow walls. 


318 


THE AtLAHABAD FARMER 


The court-yard walls are only inches thick with 9-inoh 
pillars. All brickwork is of .good brick and laid in lioie. No 
tnud mortar is used at any point. The roofs are of 4| inches 
reinforced brickwork. The roof of the main rooms is 11 feet 
high and the verandah 8 feet 3 inches, both inside. This 
allows room for clerestory windows on the verandah side also. 
These are 2 feet 6 inches by 18 inches, and provide ample light 
and ventilation. These heights seem ample in use. 

The cooking-place is similar to a fireplace, and has a chimney 
carried put through the roof. It is marked “cholha” on the plan. 
A simple cooking-place is built inside the fireplace of mud or mud 
and brick, with holes for two pots to be heated from one small fire. 
This arrangement does not keep the pots clean, but it is very eco- 
nomical of fuel, however, and does provide for cleanness in that the 
smoke and strong smell from the cooking goes out of the chimney. 

We consider the latrine arrangement very satisfactory and of 
great importance. Nothing causes more quarrels than the neces- 
sity for women to leave their quarters and go to a public latrine. 
This necessity also results in discomfort and actual injuty to 
health when the latrine is some distance away or the weather in- 
clement. It also leads to much fouling of the surrounding space 
by children. We consider it as essential to provide such facilities 
for servants and low-paid workers as for others. A simple latrine 
is built in one corner of the court-yard and fitted with a simple 
water-flushed seat. This seat is formed by using a common “gul- 
ly trap” set under the cement-brickwork floor, with a channel for 
urine in front and foot-rests made of brick plastered as is the floor. 
It is flushed by simply pouring a bucket of water into it, 
about 1| gallons being required. A 4-inch pipe is run along 
the front of the quarters to serve all of them, and a septic tank is 
installed at the end of the line. We have had such seats installed 
now for over two years, and they have been very satisfactory) in 
fact, their fame has spread to the city, where they are being instal- 
led in private houses for connection to sewers. They have been 
installed not only in such quarters as these, but for men on salaries 
up to Es. 200 per month, and are much preferred to sweeper- 
served arrangements. Using a relatively expensive absorption- 
pipe as was used here, the overall cost of such an installation will 
be about Es. 25^ to Es. SO per room where a number of units are 
Ihstalled. Experiments in cheapening the disposal system are 
under way which should bring the cost considerably lower. So- 
called absorption-pits are not recommended. 

• making the construction white-ant proof was 

given, d he floors are of brick and cement-sand mortar. In this 

{Continued outage 333) 
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(ECOLOGICAL REOSCAMIZATION OF BUBAL INDIAN 
GOMD/IUNITIES^ 

By a. M. Loeenzo, B.Oom., M.A.- 

The 0M Order Chaiigetli. 

There has been a change both in the animate and the inani- 
mate nniverse. Biological and social evolutions on parallel lines, 
and^ religious and industrial revolutions on convergent lines, 
exhibit the failures and achievements of an everchanging cosmos. 
Science is the cause pf change. It has equipped man with tools 
of his own construction in Ihd process of controlling his environ- 
■ ment as a result of which man conies into constant conflict with 
nature. He struggles ^ against the laws of nature and turns its 
forces to his own salvation. Science therefore guides the methods 
of his tilling and living. 

Life has evolved from a primitive or collectional economic 
stage to the so-called civilized or cosmopolitan economic stage. 
The Malthusian postulates have become inapplicable in these days 
when the whole globe has been wound up with roads, railways, and 
canals and ship, and air routes. Adam Smith’s “natural liberty” is 
buried with the past; but the hypothesis which Saint Simon had 
built up still holds good: that “the golden age of humanity 
is not behind us; it is to come.” The greatest happiness of man- 
kind is yet to be realized, and it will be found in the perfection 
of the economic and social order of the lower coinage of humanity. 

The Classicists’ Economios of Abstractism and the Utopian 
Doctrines of the 19th-century socialists no longer tend to cope 
with the present order of social and economic relativity. Life is 
constantly adopting the environment with a changed view. Hence 
the changes that influence the actor must affect the stage, and 
this represents the dynamic nature of the society and its economic 
modes and standards. 


The old order is changing, yielding place to the new. India 
cannot avoid it. The struggle for existence has become too flerce 
and demands an entirely new equipment of modern science. 

Tbe Importance of Rural Reconstruction 

Village uplift has become a by-word. It is not simply an 
uplift of the rural masses of India, but it is an interest of the 
whole world. The two chief motives behind this propaganda are 
(1) it is the development of our natural resources and their 
utilization in most productive and scientific ways, and (2) it 
involves ways and means for the economic and social progress of 

*Thi Lucknow Collegian, Artgust, 1933, New Series, vol. XY, No. 1. 




From 1860-1900, besides the minor famines, there were 
seven most disastrous famines which affected an area of from 
54,000 to 475,000 square miles, and a population varying from 
20 to 68 millions. The influenza epidemic of 1918-19 alone was 
responsible for 8-5 million deaths, and plague took away 9-5 milli- 
ons, during 1901-20. India’s death-rate is twice, and the average 
length of life less than half, as much as in European countries. 
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1 • fVio ■rillno-p community. The chief cnaracter- 


absolutely Rural. > 1.1 • * 

The presswe 'of population upon the laud has oouatantly mmi- 
. 1 _ L_ij; — iftwoped the standard of liviue. From 187- 


XJLie urcsouic? vj. -jL 1 i? T * 

mired the holding and lowered the standard of 
to 1931 the population increased from 105 millions to doi o mu 
iLrir hv 3^0-1 per cent. On the basis of absolute requirements, 
Ihere is a ^ood supply only for 264 millions, or 75 per cent of the 
present population!^^ After making certain allowances, and consi- 
dering other social and economic factors, the optimum population 
which India, with 250 millions of cultivated land (out of 480 mil- 
lions of arable land), can support will be 176 millions, or ouly 
50 per cent of the total population. Thus the extent of overpopula- 
tion in India would thus amount to one-third f 
view of the absolute necessaries of life, and one-half from the point 
of view of a more liberal standard of living. 

The agricultural population alone rose from 61 per cent in 1891 
to nearly 78 per cent in 1931 (against 40 in France, 34 in Germany, 
and 32 in the United States of America), whereas the area under 
cultivation rose from 186 million acres in 1919 to only 200 million 
acres in 1929. The size of an average farm cultivated by a farmer 
and his assistants in Bengal is 2’5 acres against 21 acres in Eng- 
land and Wales. The per capita national income is below iis. 80 
against F.s. 295 in Japan, Es. 1,319 in England, and Rs. 1,717 in 
the United States of America. Owing to epidemics, famines, and 
malnutrition, the average life of people in India is only 24'7 years 
as compared with 52 years in Italy and 56 years in Germany. 

The relative poverty of the Indian people, as indicated by the 
comparison of population pressure, holdings, national income, etc., 
has necessitated the special attention both of the economist and the 
state. Indian people live constantly on the verge of starvation. The 
annual drain of food-stuffs has established the maxim that *^people 
starve in rich environment.” The immediate effects of overpopu- 
lation are famines, epidemics, under- or un-employment, migra- 
tions, desiccation of productive areas, and ultimately the dwindling 
of the village communities. These, in turn, disrupt the oecological 
balance of man and his environment. 
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The average creative period ia India is oaly tea years as com- 
pared with thirty ia European countries. Thus the low average 
length of life unfavourably affects the material and moral pro- 
gress of the people. 

India, with all her rich natural resources, lags behind 
other countries due to her defective and scanty capital and waste 
of labour-power. The retarded growth of industrialism, primitive 
productive processes, and insufficient state aid are some of the 
foremost stumbling-blocks. The remedies are irrigation, drain- 
age, fertilization, acclimatization, improvements in production, 
conservation of forests and fisheries, acquisition of enormous 
capital for factory equipment, and exploitation of mineral 
wealth. But, above all, lies the needs of the rural masses in whose 
hands survives the most important factor of production. 

The so-called increasing prosperity of rural India under 
British rule cannot veil the grip of poverty and indebtedness which 
besets the masses of the Indian population. The poorer classes 
are ever on the increase, and the web of indebtedness is constantly 
being woven and interwoven among the silent sufferers. The 
debt extends to the children, who remain bound till it has been 
discharged. My investigations in Bahraich showed that in one 
village of twelve families the total amount of debt was Es. 1,205, 
the average burden per landless labourer Es. 89, and Es. 152 
for small cultivators. In Nanpara the general incidence of debt 
on the indebted is Es. 21-1, while on the whole cultivating body 
it falls to Es. 99 of the whole debt, though 90 per cent is equal to 
more than 2 years’ rent of the debtors. Further, our data for the 
three purwas of Bahraich disclosed that the total debt was three 
times the rent paid, and came to bs. 16 per cultivated acre, or 
Es. 116 per cultivator. Such investigations bring home the fact 
that a great work awaits the social reformers, the economists, and 
the state to formulate practical schemes for the economic and 
social amelioration of the people. 

The state must step in through love. Legislation must work 
where custom has lost its force. If legislation is weak or neglig- 
ent, the educated classes must strive to adhere to such beneficent 
activities as some societies (such as Servants of the India, Seva 
Samiti, Bengal Social Service League, Boy Scout, Girl Guide, and 
Village Uplift teams) have hitherto done. 

Besides social welfare and progress, an extensive field 
lies untouched for rural economic surveys. The importande of 
such handy information is- felt when practical schemes and work- 
ing plans are to be worked up. Thanks to the efforts of Mann, 
Keating, Calvert, Jack, and Eadha Kamal Mukerjee, their inter- 
est in the rural monographic surveys of the Deccan, Bombay, the 
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Punjab, Bengal, and Oudh respectively have done naucb for the 
betterment of the Indian peasantry. 

Fractieal^ Schemes 

The necessity of village reconstruction has been felt severely 
by all classes of men and all countries of the world. Arnold Lupton, 
in his remarkable work — “Happy India As It Might Be If Guided 
By Modern Science”— states the vital importance of village uplift 
which, in turn, would bear valuable results. He remarks that, “if 
the people of India wish to be healthy, wealthy, comfortable, and 
happy, they will at once carry out the well-known sanitary meas- 
ures which I have mentioned. They will adopt a more intensive 
system of agriculture. They will proceed without delay with 
afforestation, and with great irrigation, drainage, and land reclam- 
ation works. They will get more hydro-electric-power-stations. 
And, at the same time, they will so organize their family life that 
the population does not tend to increase more than, say, one 
million a year, so that it shall not be necessary for death, in the 
shape of fever and other horrible diseases, to slaughter them.” 
Some of the most valuable recommendations for the improvement 
of village conditions and the rural population are given by the 
^ Linlithgow Commission on Agriculture. I have tried to elucidate 
the main ideas in the following pages: — 

^ M Relief and Public Health 

‘ A strong “forward” policy is emphasized. The supply of 

^ , clean drinking water, opening of suburbs, filling up of dirty ponds 
:!;!where mosquitoes breed and multiply, personal cleanliness, and 
" general sanitation are some of the immediate needs of the isolated 
villager. 

One of the most deplorable cond.tions is the death of six 
million villagers every year from preventable diseases and malnu- 
trition. The average age, both of males and females, is below 
normal, and contributes only 22 years of average life in the world. 
India’s death-rate in 1927 was double that of England and Wales, 
and three times that of Hew Zealand. In India the expectation 
of life is approximately 35 years as against 54 in Great Britain. 
In other words, out of 100,000 boys and girls born alive in 
Denmark more than half would be living at the ages of 65, 
in British India just about half would be dead at ages between 
11 and 13. 

Child welfare, which is mostly neglected, is, in turn, the chief 
cause of the highest rate of infantile and .maternal mortality among 
the ^ village communities. The infantile mortality-rate wa,s 
21 times that of England and Wales, and about times that of 
New Zealand. Further, 25*6 per cent of the total infant mortality 
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occurred ia 1926, aad 23*7 in 1927, wtereas in England the per- 
centages for the same periods were 10*7 and 9'5 respectively. In 
India 49*54 per cent of the total infant mortality occurred in the 
first month of life, and 65 per cent in the first week of life. Some 
of the chief causes were bad maternity work performed by indig- 
enous dais, still births, respiratory diseases, infantile debility, 
premature births, convulsions, and dysentery. 

The ignorance and superstitution of young and illiterate 
expectant mothers rewards them with premature maternal mor- 
tality. Thus in the Bombay Presidency one woman dies in child- 
birth for every 185 live births. The average urban and rural 
figures are one death per 115 and 207 live births respectively. In 
Kanara, for every 49 births, one mother is said to have died, and 
in Shikarpur (Sind) and Larkana one maternal death for every 
31 births. 

Nothing is possible until the general level of education is 
advanced under the Mackenzie scheme started in 1921. The pro- 
gress of maternity and child- welfare work is hindered due to the 
lack of appreciation on the part of the rural masses, competition 
with indigenous dais, and weak public opinion. Insufficiency of 
funds has always been the pick of the problem; but the state must 
stabilize this department in the interest of the would-be stock of 
labour. 

Taking the submontane districts of the TJnited Provinces, as 
is only to be expected, preventable diseases account for the highest 
mortality among the rural masses. Malaria takes its oustomery 
place of pre-eminence, and reaches its maximum in August, 
September, and October. The presence of a high-water-level and 
defective drainage provides innumerable places for the 
anopheles mosquito. Bowel troubles, due to the prevalence of 
fever, and the resultant bitumen frequently found floating on the 
surface of well water, leave the people in a low state of vitality. 
The following table shows the chronic effect of fever alone which 
greatly affects the agricultural industry by keeping a large 
percentage of agriculturists and labourers out of employment:-— 


Gorakh^pur and Basti — 

Years 

Effects 

p.c. 

on Eural Population 

Malaria 

1877-1907 

77 5 of total mortality. 

Cholera 

.. 1891-1900 

9*5 

it 

Gonda and Bahraich — 

Malaria 

1880-1902 

74 


Cholera 

1872-1902 

10-5 

V 

Meerut and SuUanpur— 

Malaria 

1888-1901 

90 


' Cholera 

.. 1891-1902 

7 

It 


1 llv I i 
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In sDite of the fact that malaria and cholera account for 
90 per ceSt of the total rural mortality, dispensaries ^ 

quai and inefficient to handle the situation Basti with an area 

of 2,795 square miles and ^ 

seven dispensaries— which is one dispensary for .199 5 square miles 
Tr for 275 033 persons. With an area of 2,627 square miles and a 

population of 1,065,377 persons, Bahraich had SsTsi 

Lies-i.e., one dispensary for 219 square miles or for 88 <81 
persons Gonda and Meerut had one dispensary each for 187 5 
a^d 197 square miles or for 98,207 and 124,923 persons respectively. 

The sparse distribution of both private and Government (i^ispensaries 

clearly indicates the scarcity of medical relief for the teeming 
millions. 

The scheme of quinine distribution through post offices has 
entirely failed, the “Dispensary on Wheels” scheme of the Health 
Bureau has suffered a similar tragedy, and the moying-pictures 
idea of the “Health Week,” with a host of parasitic sanitary 
inspectors, has received but a cold welcome. Something was wrong 
somewhere! 

Now the possible measures will be to reorganize such 
schemes under local village hierarchies and panohayats. Each 
village must be made an independent entity under the mukhiya or 
pradhan. It would be still better if the patwari serves as the 
medium between the state and the people. All philanthropic 
efforts should be taken through these heads; only then can the 
villagers reap the maximum benefit. 

Diffasion of Primary Education 

Eural education is cast in the midst of circumstances of farm- 
ing and farm life. It consists in making adaptations and adjust- 
ments to the only heredity occupation— farming. At bottom, 
it has been largely a function of the home and family to transmit 
the techniques of the agricultural art. But the coming of scientific 
and commercial agriculture demands an education to adjust the 
real conditions and circumstanpes of life to the Great Society. 

The aims of rural education should be to ( 1 ) train boys and 
girls to stay on farms; (2) train for vocational efficiency; (3) prepare 
for a satisfying or Richer Rural Life; (4) prepare for general 
efficiency and Community Service; and (5) train for broad citizen- 
ship. The agent system of both rural and urban education in 
India is defective. The compelle intrare (force them to enter) 
policy of Indian primary education has failed, as will be observed 
by the following data. 

The severity of this problem is conspicuous by the fact that 
in 1921, out of a total population of 319 millions in India, 226 
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millions could read or write, and only 25 millions had literacy in 
English. In the United Provinces alone nearly 98 per cent were 
illiterate, and nearly 4 per cent had literacy in English. Literacy 
by caste was as shown below: — 


Considering the rural areas, literacy in any form was entirely 
absent in many, districts. The submontane tracts showed the 
least signs of literacy. There were 868,770 primary schools (both 
rural and urban) for males, and 90,271 for females. Also there 
were 95,927 secondary schools (mostly urban) for males, and 
14,756 for females. Including all the races, creeds, and depressed 
classes, the enrolment in various stages of education was— 

(Males) (Females) 

1. College Stage • • . • 7,054 57 

2. High Schools .. 11,299 250 

3. Middle Schools 69^112 1,840 

4. Upper Primary •• 116,600 3,991 

5. Lower Primary .. •• 671,759 84,190 

The above returns are mostly in favour of urban areas. In 
rural areas even primary education is negligible, as shown by the 
percentages of attendance in some of the rural districts of the 
United Provinces — 


Female 

Total Scholars Scholars to 
to Population Female Popu- 
lation 


Male Scholars 
to Male 
Population 


Gorakhpur 

Fyisahad 

Gouda 

Bahraich 

Sitapur 

Muttra . . 

Meerut . . 

Kheri (Lowest) 
Bahraich 

Lucknow (Highest) 

Dehra 

Almora . 


. , '1 
1 

1921 

Total 

Population 

Literate 

] 

Illiterate 

] 

All Religions . • » . 

16,375,787 

1,688,872 

43,686,915 1 

Hindus (Brahmin) 

10,025,032 

1,331,662 

37,074,062 

Mohammadans 

6,481,082 

243,937 

6,237.095 

Christians 

200,718 

47,511 

153,207 
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A scrutiny of tke above facts shows that illiteracy is due both 
to the lack of schools and schooling. Further, literacy signifies 
the minimum of education. Heading has not been a rural cust(^, 
books are rarely given a place in thn home, libraries are myths, 
and journals or magazines are but of nominal value to sweet- 
meat-sellers. It is all due to the inadequate attempts made by 
the Educational Department to raise the peasants from their 
ignorance. 

The failure of the present system of rural education is due to 
three chief causes: (1) The equipment and organization of rural 
schools is most defective and unscientific) (2) the knowledge put 
before the rural population is quite unsuitable,' and, finally (3) no 
emphasis has been paid to primary education. All eminent 
commissions have endorsed the development of higher education 
for urban areas; the rural population has been thought of as in- 
vincibly irresponsive to modern civilization. 

The remedy lies in- the making of the rural school. It must 
be adequately financed, scientifically equipped with appliances 
and teaching staff, and given to follow a well-set curricula, as 
suggested by Brayne in his “Eemaking of Kural India.” With 
this equipment the task of rural schools will be threefold: (1) To 
teach the fundaments, or rudiments, of education; (2) to furnish to 
children the general elements of pur culture; and (3) to prepare 
children for participation in institotions higher learning. 

1 Besides the primary schools,, other agencies of rural education, 
in order of importance, are the family, the farm, fairs, demonstra- 
tions, exhibitions, conferences, .8.0. A., T.M.C.A., and Y.W.C.A., 
health, recreational, and other civic organizations, ■ rural libraries, 
agricultural education institutions, and the public platform. 

It mast be emphasized that after family training it is the 
rural school only which can meet all the requirements of rural 
education. In order to achieve real success, the rural schools 
must (a) relate themselves to other factors and conditions of life; 
(d) supply to the rural child’s mind what rural environment 
lacks; (c) educate for life and living; and (d) redirect the old, and add 
some new, subjects — e.g., nature study, domestic science, manual 
art, music, and recreational games. Thus rural education must be 
recognized as the progressive adjustment to the changing circum- 
stances of life and as the chief means of social progress. 

Development of Rrural Indigenous Industries 

Diversity of occupation is the felt need of rural India. Agri- 
cultural countries are generally poor, and the severity of poverty 
can only be offset when cultivators are also men of skill and cap- 
able of adjusting their labour to seasonal changes in their occupa- 
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tion. The waste of rural labour due to the seasonal character of 
agricultural operations brings about an enforced unemploy- 
ment which, on an ayerage, lasts from 150 to 270 days in the year. 
Due to the absence of any supplementary industries auxiliary to 
agriculture, this period of inactivity is beguiled and wasted away 
in useless recreations, festivals, gossip, tales, and “derring-do.” 
Slater found that, in South India, all the year round there is agri- 
cultural work for the cultivator only for five-twelfths of his possible 
working time; Jack, in Bengal, has estimated 9 mouths’ idleness for 
Jute-growers and 7^ months for jute- and rice-growers; Keating, 
in the Bombay-Deccan, found only 180-190 working days in the year; 
Bhalla and Calvert, in the Punjab, have estimated 270 and 150 days’ 
full labour respectively; and Mukerjee’s estimate; in Oudh, came to 
150 days. My investigations in the submontane tracts of Q-onda 
and Bahraich give an average of 177 days’ full labour and 188 days’ 
wastage— i.e., 52 per cent of the cultivators’ time is wasted 
for lack of any subsidiary employment. This means a tremendous 
loss of income which, when calculated according to the average 
yearly rate of wages, comes to between Ks. 50 and Es. 90. 

It is therefore very necessary that cottage industries should 
be developed to exploit the natural resources of the village and 
adjust the seasonal feasting and fasting of the cultivator. Dr. 
E. K. Mukerjee observes that, “apart from increasing productivity 
by heavy-yielding crops, another method of adjusting population 
to resources is the introduction of various subsidiary industries in 
connection with agriculture.” The prominence of the village 
artisan at the time of fairs, markets, exhibitions, and festivals 
brings him casual incomes; but, if his occupation is carried on in 
association with agriculture, it will be a boon to all engaged in it. 

Some existing cottage industries carried on” partially with 
agriculture are the tappingof palm-juice, vegetable and fruit culture, 
crude saltpetre extracting, grass-cutting, rope-making and basket- 
weaving, seri-and silvi-culture, dairying, bone- and rag-collecting, 
pottery, bangle-making, fishing, etc. If these industries are 
systematically organized and developed, the condition of the agri- 
cultural population would be much improved by increased incomes. 
Women and young girls should play an important role in the re- 
vival of domestic handicraft. Owing to customary bonds, in cer- 
tain parts of the country, under the influence of guild socialism, 
female artisans do not come out — as we find in Lucknow and in the 
Gota-Kinari works of Chowk and the Moradabad brasswork guilds. 
But in the Cawnpore and I'arrukhabed distficts calico-printing and 
pottery-painting are carried on by the womenfolk at home, and the 
finished product is marketed by the male members of the family. 
The co-operative societies have much developed these industries 
by financing them with short-term loans, marketing the produce, 
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rendering honorary services of indnstrial experts, and standardiz- 
ing the products of the untrained villagers. 

The chief idea behind this problem, as foreseen by the emin- 
ent commission aforesaid, was to utilize the leisure periods of the 
villagers, to provide them with new sources of _ earning (as_ they 
need more income), and, finally, to develop the trivial cottage indus- 
tries which stand as the foundations of national industrial develop- 
ment. 

Further, co-operative credit, co-operative marketing, and 
co-operative production would bring about a remarkable change 
and success in this line. Improved methods of production, sani- 
tary housing, shopping conditions, and healthy environment 
in technical education not simply to improve the methods of agri- 
culture, but “to inspire the young with a love of country life,” 
improvement in the means of transportation (roads connectiug the 
neighbouring markets with the village), etc., should be some of 
the foremost considerations in carrying out a successful scheme. 
Rural dairy farming has a great seoye and future, provided it is 
carried on on improved and sanitary lines, which is possible only 
through co-operative wholesale purchases and retail distribution. 
Similarly, poultry farming,, if carried on scientifically and super- 
vised by trained men, would prove profitable. Embroidery, chikan- 
work, calico-printing, ivory-carving, pottery, toy-making, etc., 
can easily be mastered, even by pardah-nasbin women, to make a 
considerable amount of income during their leisure honrs. 

The eharhha doctrine, as inculcated by Mahatma G-andhi, 
stands to provide work for the unemployed, and ensures an income 
to those having limited means. Its primary motive is economic-— 

(a) Utilization of leisure to earn small incomes in asso- 
ciation with their main occupation, i.e., agriculture.; 

(5) To support one’s family (or personally) with cheap 
cloth, thus realizing the value of one’s own spun 
cloth. 

(c) To realize political ends, the eharhha is a means to 

it; and 

[d] To create a spirit of nationalism, the love of country 

and co-operation with fellow-men, by supporting 
such Indian industries which are mostly in the 
domestic stage. 

Thus we see that agriculture alone is insufficient, but agri- 
culture in association with subsidiary industries to utilize its by- 
products is needed— and badly needed. If each rural family carries 
on a cottage industry directly or indirectly allied to agriculture, 
the problem of poverty and indebtedness would not be so severe. 
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If such opportuaities are eoatinuoasly wastodj-aad not utilized, the. 
cultivator can never get rid of the bonds of indebtedness and the 
blows of poverty. 

Bejuvenatioa of Cttltural Traits 

If there is a bondage in the country-side, it is the bondage of 
ignorance and a custom-ridden life, Tradition, rather than reason, 
governs family organizations, aesthetic and recreational activities, 
and other social institutions. The touchstone of civilization has not 
been able to convert the conservative peasantry to a more scientific 
and modern view of life. Social control is still very rigid, and re- 
jects the modern Socrates of Indian villages who has been endea- 
vouring to change the rural personality. 

Social life is not changed: it changes by itself. It is not 
created, but renewed by certain processes. Social changes in 
social .adaptation would be forced by physiographical environ- 
ment. The structure of dwellings, village sites, and settlements, 
formation of social communities in arid regions, religious patterns, 
and types of government all are determined upon an environ- 
mental basis. It is only recently that sociologists have started 
studying the physicial, vital, and psycho-social traits of the farmers 
and peasants. Indian conditions are still left untouched and 
a wait a scientific study. 

The evils of pardah, bad housing, malnutrition, absence 
of recreation, etc., are some of the sham facts of easy-chair 
writers. The village workers, equipped with a rudimentary know- 
■; ledge of rural sociology, have not been , able to understand the 
oeoologioal formation of village communities, hence the mis-' 
representaion of facts. Social uplift will be treated in a subse- 
quent article on the “(Ecological Processes of Rural Social Com- 
munities in Northern India.” For the present it will suffice to 
mention three ideas for village uplift workers to keep in view: 
(1) A study of the physical traits (comparative health) of the rural 
population, and ways and means to improve them; (2) a study of 
the vital processes, rural intelligence, mental health, psychological 
processes, and predominant attitudes of the rural folk, and measures 
for their amelioration; and (3) a comparative study of all social 
classes, rural-urban relationships and migrations, and their effect 
upon the whole population. These studies of the fundamental 
functions of rural rocial life will draw us closer into the life 
of the history of the nation and mankind. 

Method of Approach 

We start with the assumption that the rural occupations, the 
social status of the people, and the hierarchical gradation of village 
communal functionaries are degraded, unattractiye, and remote from, 




the touoli of emlizatioE. The village community is looked down 
upon as if it were still hovering between savagery and civiliz- 
ation. Village life with a simple stimuli is less attractive for the 
city-sick population. This is our biased view. We lack both 
knowledge and aesthetic fervour. The old economists touched 
the dark sides, but the modern economists will excavate the new. 

The Indian village has perfect social and economic organiz- 
ations, and from time immemorial has been contributing much 
to modern civilization. Urban-social institutions rest upon rural 
culture, where we find the survival of the co-operative spirit, 
communal property, and labour, and the older kinship feelings 
which existed long before in the now-dwinding village commun- 
ities. These villages of common brotherhood still exhibit a good 
deal of solidarity of economic interest, and some examples of the 
co-operative and communal culture of ancient India can be found 
among the village communities along the banks of the Ganges 
and its tributaries. 

The best method of approach is not in the form of punitive 
expeditions — with a host of sanitary inspectors, scavengers, and 
band boxes full of bottles and other instruments— -to frighten 
people; it is based on definite cecological principles. 

The (ecological idea is ambiguous, and involves— 

(1) The scheme based upon environmental conditions. Before 
launching out on any scheme a systematic collection of data relat- 
ing t() prevailing conditions is necessary. The scheme should be 
adaptive, simple, and the least expensive; and 

(2) The scheme based upon the reorganized principles of 
older, or even decayed, social and hierarchical institutions. Thus 
mukhiya, the panchayat, and the patwari are the best sources 
through whom village uplift propaganda should be followed bv 
a constructive programme. 

Thus we have come to the conclusion that village uplift 
involving the economic and social reorganization of rural institu- 
tions should be_ worked upon cecological principles; Firstly, 
that man and region should be treated as interdependent entities; 
and, secondly, that social institutions which grow spontaneously 
within certain phpiographical influences should not be rejected, 

modified, polished, and even reshaped to meet the needs of 
a progressive society. , ui 

Village uplift is not the cleaning of suburbs, filling up of 
ponds, constructing pacca wells, disributing medicines and deHyer 
ng lectures on health and hygiene. It is something deeper than 
this waste patchwork. It touches the sources of human happhT- 

upiitt IS not of the village area, but of the eommunitv at lar<^e 
and It maintains an cecological balance between life and regbn! ’ 


THE ALLAHABAD PAEMEK 




mVELUNC AGRICULTORAL EXHIBITIONS 

Beld in the Ohail and Manjhanpur Tahsih of the Allahabad 
District in 1932-33 and 1933-34 

A place to mention that the Allahabad 

Agricultural Association, which came in existence in 1926, is 
aoing Its best to improTe agriculture and uplift the condition 
0 VI agers in the district by adopting different programmes of 
improvements in co-operation with the Agriculture Department. 

Id has been already admitted that agricultural exhibitions 
0 immense good, and serve the purpose of a vast propaganda 
Tvoik in popularizing a variety of things, new methods, etc., to the 
majority of the people far and wide, and in a very short time bring- 
ing about a change in the minds of visitors towards the adoption of 
the new things and methods exhibited therein. 

_ Thus, with the same view, the Agricultural Association, secur- 
ing the full co-operation of the Agriculture Department, started 
its scheme of exhibitions. Pirst, the district exhibition on the occa- 
sion of the Magh mela last January was organized] but this was 
not found sufficient to popularize all the improved methods of the 
department in such a short period amongst the general masses con- 
tained in such a vast district as Allahabad. Thus it was thought 
that exhibitions he held in villages, and these were named “travel- 
ling exhibitions,” i.e., the propagandists carrying improved seeds 
and labour-saving implements on bullock-carts, with bullocks and 
trained ploughmen, for giving practical demonstrations from vil- 
lage to village and halting at each important place in the 
district. These were started in 1928, and are continuing still. 

The result of this vast propaganda, by which the voice of 
improvement has reached from village to village to the ears of 
person to person, is that it has brought about a real change in the 
minds of cultivators] and it seems that the spirit of the adoption of 
improvements has been produced amongst the general masses of 
the district. The Agricultural Association and the activities of 
the department have also been made widely known in such a short 
period in the district that the introduction of any improvement 
finds easy access amongst the cultivators. It is on account of 
these successive village exhibitions that a revolution in the 
thoughts of the cultivators, who are by nature conservative for 
improvement, has been produced. 

The same programme of the travelling exhibitions in villages, 
as chalked out by Mr. B. Joti Prasad, Divisional Superintendent 
of Agriculture, Allahabad, was begun on the 15th June last at the 
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termination of the teachers’ training class; the following were the 


towns visited. 

with, the dates:— 


1. 

Kutia 

m « 

■ 

15tk June 



Tilliapur 


ft ft 

16tk & 17tk June 


3. 

Piirklias 


ft ft 

18tk 


4. 

Sarai Akil 


ft 

19tk „ 


5* 

Kanaiii 


. ■ ft ft 

23rd to 25tk „ 


6. 

Bida’^v'an 

JB « ' 


26tk 


7. 

ShahpRr 

M* . 

. ■■.V • 

28fck & 29fck 


a. 

SarsawaB 

• tt 

ft « 

30tk June & 1st July 

9. 

ManjhaBpur 

ft • . ■ ■ ■ ■ 

--.m 

3rd & 4th 


lo- 

Kokkiraj 

'* ft 

ft ft 

,6th 


ll. 

Makagaon 

. ft •' 

■ft. ft 

8th S 9th 


12. 

Sallakpur 

■■ ■ ft ft 

■■■ ■•■!•■ 

I0th& nth 


18. 

Bamrauli 

'ft.ft 

ft ft 

12th • 


14. 

Begum Sarai 

ft ft ■ ■ . 

■ ft ft 

18th 

W 


Ohail TaLsil 


Manjlianpur Tahsil 


I Chail Tahsil 


After arranging shows at each of the above places the people 
were shown all sorts of improvel seeds, improved ploughs, and 
other implements of importance suited to village needs, with ’ 
‘ practical demonstrations of each. Lectures on different subjects of 
improved agriculture, explaining the advantages of improved 
, methods, and how to utilize them in improving cultivation and 
- bringing about an increase in the yield of crops and affecting 
economy in expenditure, were delivered to the cultivators; the 
ilt'C same ’ were practically demonstrated by magic-lantern lectures 
at important shows. Some of the important subjects on which 
li^l' i^iures were given are noted below:— 

; The advantages of good cultivation, and how it can be 

about by Meston ploughs and other improved implements; 
y" |2) Eow the cost of cultivation can be economized, and the 
deffciency of labour overcome, by the use of labour-saving 
implements; 

(3) How to get increased yields from different crops by using 
better seeds and improved implements, and getting better profits 
by taking special care in marketing produce; 

(4) On the use of different manures, the preservation of 
cattle-dung and urine ^ manure, aud the use of saual for green 

' - (5) On the use of different water-lifts, and the economy thus 
brought about; and • 

^ (6) On the impimTement of cattle, their rations, etc., showing 
their importatice in agraculture. ; . 




The problem of nutrition in India baa be&n solved by Colonel 
E. McCarrison, Pasteur Institute, Coonoor. He says that the 
diet most libely to maintain physical eflS.ciency and health is one 
composed of any -whole cereal grain or a mixture of cereal grains, 
milk, the products of milk — butter, curds, and butter-milk, 
legumes, green leafy vegetables, root vegetables, fruit, and water 
with meat occasionally. 


A<>riciilf,^«I A .^'^Perintendent of Agriculture, the Secretary, 
A®r PniS /-sspciation, and the Agricultural Engineer, Haini 
Institute, took special interest in bringing about the 

like Ti'fk ^ ’• attended personally at important places 

like Tiihapur, Sarai Akil, and Manjhanpur. 

■ 11 ^ satisfactory gathering at the above places, espec- 

laily at Tiihapur, Sarai Akil, and Manjhanpur owing to the special 
attention shown by Thakur S. K. Sheo Pratap Singh, Zamindar and 
Member, District Board of Tiihapur; Thakur Sheokaran Partap 

7 , , ^'I^^P^otor of Police of Sarai Akil; and the Tahsildar and 
Haib-Tahsildar of Manjhanpur. 

The Sanitary Inspector of the Chail Tahsil also attended the 
agricultural shows at places in the Chail Tahsil, and gave lectures 
on sanitation. 

The agricultural shows terminated on the 14th July as the 
in, but will be restarted after the rainy season in other 


rams set 
tahsils. 

Pandit Shilla Prasad, Agricultural 
of the training exhibition. 


Inspector, was in charge 


Hand Kishoeb Seivastava, 
Superintendent of Agriculture, AllaTiaoad. 


{Continued from page 318) 

case, to cheapen the construction, the floor was not plastered, the 
brick being left exposed. This reduces the cost by nearly half, 
but gives a serviceable floor through which the ants do not come, 
and which is easily kept clean. Both the room and the verandah 
are so floored. 

the maximum facilities for 


Thought was taken to provide 
storing household goods. 
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METEORLOCIGAL OBSERVATIONS AT THE ALLAHABAD 
AGRICULTURAL INSTITUTE FARM 


September, 193'3 
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MONTHLY ASTIIGULTURAL REPORT FOR AUGUST, 1933 

U. F. Department of Agriculture 
L— Season : 

Light ruia was received ia the first two weeks of the month, 
but mod(5rate to heavy rain fell in the latter fortnight of the month. 
The total rainfall was very unevenly distributed; it was above 
normal in Bulandshahr, Agra, Tatehpur, and parts of the Benares 
and Gorakhpur Divisions, about normal in some districts, and 
distinctly deficient in others, especially in the Lucknow Division. 
A statement showing the distribution of rainfall by - districts is 
appended, and will be found opt page. 


IL— Ageicultueal Oeeeations 




Agricultural operations are generally well for'^rd, except 
where retarded by deficiency of rainfall, Preparatipu-^of land for 
the rabi continues. 


III & IV. — Standing Ceops and Peospbcts op Haevest 

Standing crops are on the whole doing well, except in 
tracts of distinctly short rainfall. Eharif crops, particularly paddy, 
suffered for want of suflfic lent and timely rain over a large area. 
Prospects are, on the whole, favourable. 


V. — Damage TO Ceops 

Floods have slightly damaged crops on low*1yiug land in a 
^number of districts. 

YI.—Ageicuittjeai. Stock 

Cattle diseases have increased as compared with last month. 
The following figures of mortality are furnished by the Director, 


Civil Veterinary Department:— 

• Seizures Deaths 

Einderpest ... ... 4,273 ... 2,634 

Foot-and-Mouth Disease ... 9,318 ... 790 

Hcomorrhagic Septicaemia ... 1,138 ... 608 
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YII— -Fodder AND Watbe 

Two districts'report scarcity of fodderj elsewb-oro it is suf- 
ficient. 

VIII.— Trade AND Prices 

Prices of staple grains have fallen slightly. The following 
figures show the average retail prices in rupees per inuuud:— 



End of July 

End of August 

Wheat ... 

3*160 

2-996 

Barley ... 

2*175 

... 2*043 

Gram 

2*564 

2*405 

Etice ... 

4*041 

4*020 

Arhar Dal ... 

3*810 

3*749 


IX. — Health and Labour in Eural Areas 

Agricultural and labouring classes can find employment at good 
wages. Public health continues satisfactory. There is no wide- 
spread epidemic. 


“There are about 1,750 officers in the Provincial Veterinary 
services, all specially trained and experienced in live-stock matters, 
but the great majority are not utilized at all in connection with 
provincial live-steck improvement measures.” 


“The Veterinary Officer possessing a sound knowledge of the 
science and practice of dairying and animal husbandry is the 
foundation upon which the future development of the dairy 
industry in India will depend.” 


“The solution of the fodder problem in India lies in educating 
the cultivator to the value of ensilage; grass silage is the corner- 
stone on which the Military Dairy Farms have been built up in 
India.”— G,F. Mellor Director of Farms, A.H.Q., Simla, 



